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GEORGE  W.  HAY,  Farmer,  Whiterigg. 

In  this  little  work  an  attempt  is  made  to  explain  the  various  operations  of  the  Farm,  in 
the  order  in  which  they  naturally  occur,  and  in  a  style  so  familiar  as  to  be  easily  compre¬ 
hended  by  the  young.  It  is  hoped  that  the  work  will  be  found  a  useful  class-book  in  the 
hands  of  the  Teachers  of  Elementary  Schools  in  agricultural  districts. 
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ISTORICAL  ACCOUNT  of  THE  FIARS  in  SCOT¬ 
LAND,  with  remarks  on  the  present  modes  of  striking  them,  and  suggestions  for  a 
more  uniform  procedure,  without  prejudice  to  existing  interests.  With  an  Appendix. 

By  GEORCtE  PATERSON,  Esq,.,  Advocate. 
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X  14th  OCTOBER  1852. 


on 
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Its  OBJECT  is  to  combine  Practical  with  Scientific  Agriculture,  by  such  order  and  method 
in  the  routine  of  instruction  as  will  be  most  appropriate  and  effective,  viz : — • 

First,  FARM  BOOK-KEEPING,  by  Double  Entry,  on  such  a  scale  as  will  furnish  the 
Pupil  with  a  comprehensive  knowledge  of  Farm  operations,  prior  to  his  study  of  Practical 
Agriculture,  and  enable  him  to  enter  upon  that  study  with  method  and  arrangement. 

Secondly,  PRACTICAL  AGRICULTURE  on  3000  Acres  of  laxidi,  skilfully  cmd  success¬ 
fully  farmed,  the  accounts  of  which  the  pupil  will  have  kept  the  year  preceding. 

Thirdly,  The  SCIENCES,  commenced  during  the  Book-keeping  course,  and  continued  and 
completed  simultaneously  with  Practical  Agriculture,  by  which  the  Pupil  will  become  im¬ 
pressed  with  the  value  of  Science  to  Agriculture,  and  interested  in  its  acquisition. 

Lastly,  The  WHOLE  ROUTINE  will  have  the  effect  of  inciting  the  Pupil  to  enterprise, 
and  yet  habituate  him  to  submit  all  things  to  the  test  of  figures,  practice,  and  science. 

For  PROSPECTUSES  and  further  particulars,  apply  to  Mr  BOWES,  26  King  William 
Street,  Strand,  London. 


In  the  Press,  and  shortly  will  be  published, 

A  TREATISE  on  FARM  BOOK-KEEPING,  by  Double 

UX  Entry,  with  an  elaborate  Exemplification,  by  Philip  Bowes,  Orginator  of  the  School 
of  Agriculture.  Offices,  26  King  William  Street,  Strand,  London. 

The  primary  object  for  publishing  this  Treatise  and  Exemplification  is  to  guarantee  the 
character  and  scope  of  the  Farm  Book-keeping,  which  will  be  taught  in  the  School  of 
Agriculture,  to  be  opened  by  Mr  Bowes  on  the  14th  of  October,  1852. 


SIMPKIN,  MARSHALL,  &  Co,  London. 


For  Prospectuses,  apply  to  Mr  BOWES,  26  King  William  Street,  Strand, 
London. 
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ADVERTISEMENTS 


HIGHLAND  AND  AGRICULTUHAL  SOCIETY. 


EDINBURGH  VETERINARY  COLLEGE. 
riVHE  COJIMITTEE  of  the  HIGHLAND  and  AGKICUL- 

JL  TURAL  SOCIETY  of  SCOTLAND,  appointed  to  superintend  the  VETERINARY 
COLLEGE,  hereby  intimate  that  the  Session  will  commence  upon  Monday  the  8th  of 
November. 


The  Course  of  Study  will  be  conducted  as  follows  : — 

1.  Zoi'atrics,  including  the  Anatomy,  Physiology,  and  Pathology  of  the  Horse,  Neat  Cattle, 

'  ■  Sll(h}p,"Plg,'SH3.|Dog,  Stable  Management,  and  the  Business  of  the  Forge,  by  Professor  Dick. 

i/ELLCOME  of  Chemistry  and  Pharmacy,  by  Dr  George  Wilson,  F.R.S.E. 

Li3RAR¥  General  z|otomy  and  Demonstrations,  by  Mr  Barlow,  V.S. 

- . ..'■'I"  . . ■jgwotlicTj,|^utics,  comprising  Veterinary  Materia  Medica,  and  Dietetics, by  Mr  Dun,  V.S. 

'Olj.  I  VV€!fv1Orn0G.  Practical  !^harmacy,  by  Mr  Worthington,  V.S. 


:o. 


By  order  of  the  Committee, 

Jn.  hall  maxwell,  Secretary, 


n'lGHLANDP  AND  AGRICULTURAL  SoCIETV, 
Edinhirgh,  27th  September  1852. 


TTemove^  lo  No.  9  Great  Winchester  Street,  Old  Broad  Street,  Royal  Exchange. 


OEIGINAL  ANTI-COEEOSION  PAINT, 

V_^  specially  patronised  by  the  British  and  other  Governments,  the  Hon.  East  India 
Company,  the  principal  Dock  Companies,  most  public  bodies,  and  by  the  Nobility,  Gentry, 
and  Clergy,  for  out-door  work  at  their  country  seats.  The  Anti-Corrosion  is  particularly 
recommended  as  the  most  durable  out-door  Paint  ever  invented,  for  the  preservation  of  every 
description  of  Iron,  Wood,  Stone,  Brick,  Compo,  Cement,  &c.  work,  as  has  been  proved  by 
the  practical  test  of  upwards  of  60  years,  and  by  the  numerous  (between  500  and  600)  testi¬ 
monials  in  its  favour,  and  which,  from  the  rank  and  station  in  society  of  those  who  have 
given  them,  have  never  yet  been  equalled  by  anything  of  the  kind  hitherto  brought  before  the 
public  notice.  Lists  of  Colours,  Prices,  together  with  a  Copy  of  the  Testimonials,  will  be 
sent,  on  application  to  Walter  Carson  &  Son,  No.  9  Great  Winchester  Street,  Old  Broad 
Street,  Royal  Exchange,  London. 

No  Agents. — Ail  orders  are  particularly  requested  to  be  sent  direct. 


PRIZE -MEDAL -GREAT  EXHiB!TION-i86l. 

NETTING  FOR  SHEEP-FOLDS, 

MADE  OF  COCOA-NUT  FIBRE. 

AMATEEIAL  known  to  possess  the  most  extraordinary  dura¬ 
bility  when  exposed  to  alternations  of  weather.  A  prize  was  awarded  to  the 
Manufacturer  of  this  Netting,  at  the  meeting  of  the  Royal  Agricultural  Society  at 
Bristol  in  1842  ;  and  it  has  since  that  period  been  very  extensively  adopted,  and  met  with 
universal  approval.  Sold  in  Nets  of  50  and  100  yards  long,  42  inches  high,  by  the  Manufac¬ 
turers,  Wildey  &  Co.,  at  the  Patent  Cocoa-Nut  Fibre  Works,  Holland  Street,  Blackfriars’ 
Road,  London. 
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MESSRS  BLACKWOOD  AND  SONS 

HAVE  LATELY  PUBLISHED— 

rTHE  BOOK  OF  THE  FARM.  By  Henry  Stephens,  F.R.S.E.  A 

X  New  Edition,  (seventh  thousand.)  2  vols.  large  8vo.,  with  upwards  of  600  Illustrations,  engraved 
by  Landseer  and  others,  price  £3,  half-bound. 

THE  BOOK  OF  THE  GARDEN  ;  a  Complete  System  of  Gardening 

in  all  its  branches.  By  CHARLES  M'INTOSH,  Author  of  the  “  Practical  Gardener,”  &c.  Publishing 
in  Monthly  Parts,  price  5s.  each.  To  be  illustrated  with  upwards  of  1000  Engravings  on  Wood  and 
Copper. 

THE  WEST  OF  IRELAND  AS  A  FIELD  FOR  INVESTMENT. 

By  JAMES  CAIRD,  Farmer,  Baldoou,  Author  of  “  High  Farming  under  Liberal  Covenants.”  In 
8vo,  with  Map,  &c.,  price  6s. 

EXPERIMENTAL  AGRICULTURE.  Being  the  Results  of  Past, 

and  Suggestions  for  Future  Experiments  in  Scientific  and  Practical  Agi-iculture.  By  JAMES  F.  W. 
JOHNSTON,  F.R.SS.  L.  &  E.,  &c.  In  8vo,  price  8s. 

BY  THE  SAME  AUTHOR. 

LECTURES  ON  AGRICULTURAL  CHEMISTRY  AND  GEOLOGY. 

A  New  Edition,  in  one  large  volume  8vo,  price  24s. 

BY  THE  SAME  AUTHOR. 

ELEMENTS  OF  AGRICULTURAL  CHEMISTRY  AND  GEOLOGY. 

A  New  Edition,  greatly  enlarged,  price  6s. 

BY  THE  SAME  AUTHOR. 

A  CATECHISM  OF  AGRICULTURAL  CHEMISTRY  AND 

GEOLOG  Y.  A  New  Edition,  being  the  31st,  entirely  re-written,  price  Is. 

BY  THE  SAME  AUTHOR. 

ON  THE  USE  OF  LIME  IN  AGRICULTURE.  In  one  volume 

foolscap  8vo,  price  6s. 

AGRICULTURAL  PHYSIOLOGY,  Animal  and  Vegetable.  By  T. 

LINDLEY  KEMP,  M.D.  With  Illustrations.  Price  6s.  6d. 

PRACTICAL  VENTILATION  as  applied  to  Public,  Domestic,  and 

Agricultural  Structures.  By  R.  S.  BURN,  Engineer.  Crown  octavo,  price  6s. 

THE  JOURNAL  OF  AGRICULTURE,  and  the  Transactions  of  the 

Highland  and  Agricultural  Society  of  Scotland.  Published  Quarterly.  Annual  Subscription,  Twelve 
Shillings.  The  Series  may  be  had  complete,  viz.,— 

Old  Series,  1828-43,  21  vols.  cloth,  lettered,  ....  £3  3  0 
New  Series,  1843-51,  8  vols.  do.  do .  2  2  0 

A  TREATISE  ON  LAND-SURVEYING.  By  John  Ainslie. 

A  New  and  Enlarged  Edition.  By  WILLIAM  GALBRAITH,  M.A.,  F.R.A.S.  In  demy  8vo,  price 
213.,  with  an  Atlas  of  Thirty- two  Engravings  on  Steel. 

AN  INTRODUCTION  TO  METEOROLOGY.  By  David  P. 

THOMSON,  M.D.  In  8vo,  with  numerous  Illustrations.  Price  12s.  6d. 

A  MANUAL  OF  PRACTICAL  DRAINING.  By  Henry  Stephens, 

Esq,.,  F.R.S.E,  Author  of  the  “  Book  of  the  Farm.”  Sixty-eight  Illustrations  on  Wood.  8vo,  Third 
Edition,  price  5s. 

SIR  HENRY  STEUART’S  PLANTER’S  GUIDE.  A  New  Edition. 

In  8vo,  price  21s. 

STABLE  ECONOMY  :  A  Treatise  on  the  Management  of  Horses. 

By  JOHN  STEWART,  V.S,  A  New  Edition,  with  numerous  Woodcuts,  price  63.  6d. 

ADVICE  TO  PURCHASERS  OF  HORSES.  By  the  same  Author. 

A  New  Edition.  18mo,  price  2s.  6d. 


45  George  Street,  Edinburgh  ;  37  Paternoster  Eow,  London. 
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On  Ibth  November  will  be  published^ 
VOLUME  I. 


HISTORY  OF  EUROPE, 

FROM  THE 

FALL  OF  NAPOLEON  IN  1815 

TO  THE 

ACCESSION  OF  LOUIS  NAPOLEON  IN  1852. 


BY 

SIR  ARCHIBALD  ALISON,  BART. 

Author  of  the  “  History  of  Europe  from  the  commencement  of  the  French  Revolution, 
in  1789,  to  the  Battle  of  Waterloo,”  &c.,  &c. 


It  is  the  object  of  the  Author  in  the  present  Work,  which  will  not,  it 
is  expected,  exceed  Five  Volumes,  or,  at  the  utmost.  Six,  to  trace  the 
great  Social  changes  which  have  occurred  since  the  termination  of  the 
wars  of  the  French  Revolution.  The  era  which  it  will  embrace,  though 
less  dramatic  and  moving  than  the  animated  one  which  terminated  with 
the  fall  of  Napoleon,  is,  perhaps,  still  more  important :  though  it  pre¬ 
sents  less  of  individual  agency,  it  includes  more  of  general  progress. 
There  are  some  incidents  in  it  second  to  none  that  ever  occuiTcd  in 
tragic  interest :  the  Affghanistan  disaster,  the  passage  of  arms  in  the 
Punjaub,  the  revolutions  of  1848  in  Europe,  and  the  hostilities  which 
attended  them,  will  for  ever  stand  forth  as  among  the  most  heart¬ 
stirring  events  in  the  annals  of  mankind.  But  these  are  the  exceptions, 
not  the  rule.  The  general  character  of  the  period  is  one  of  repose,  so 
far  as  relates  to  the  transactions  of  nations  ;  but  of  the  most  fearful 
activity,  so  far  as  the  thoughts  and  social  interests  of  the  people  are 
concerned.  The  heroes  of  it  are  not  the  commanders  of  armies,  but  the 
leaders  of  thought ;  the  theatre  of  its  combats  is  not  the  tented  field, 
but  the  peaceful  forum.  It  is  there  that  the  decisive  blows  were  struck, 
there  that  the  lasting  victories  have  been  gained.  The  volumes  of  this 
History,  therefore,  will  differ  much  from  those  of  the  one  which  has 
preceded  it ;  they  will  be  less  dramatic,  but  more  reflective  ;  they  will 
deal  less  with  the  actions  of  men,  and  more  with  the  progress  of  things. 
In  the  former  period,  individual  greatness  determined  the  march  of 
events,  and  general  history  insensibly  turned  into  particular  biography  ; 
in  the  present,  general  causes  have  overruled  individual  agency,  and  the 
lives  even  of  the  greatest  men  are  seen  to  have  been  mastered  by  the 
progress  of  events. 


WILLIAM  BLACKWOOD  AND  SONS,  EDINBURGH  AND  LONDON. 
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AGRICULTURAL  ARCHITECTURE  AND  ENGINEERING.— No.  VI. 

By  R.  S.  Burn,  M.E.,  M.S.A.,  Author  of Practical  Ventilation,” 

Hints  on  Sanitary  Construction,”  &c. 

{Continued  from  p.  342.) 

We  have  yet  to  point  out  some  further  requisites  in  the  arrange¬ 
ment  of  a  well-devised  structure,  more  especially  desiring  our 
remarks  to  be  taken  in  connection  with  houses  for  the  labouring 
classes.  Our  opinions  as  to  the  desirableness  of  attending  to  this 
class  of  domestic  structures,  so  as  to  provide  for  them  all  arrange¬ 
ments  calculated  to  promote  health  and  decency,  have  been  pre¬ 
viously  stated,  so  that  it  is  deemed  unnecessary  any  further  to 
dilate  on  this  important  point  ;  we  shall  therefore  at  once  proceed 
to  the  matter  in  hand.  And  first  as  to  the  living-room  apart¬ 
ment.  As  we  have  already  stated,  the  supply  of  light  should  by 
no  means  be  stinted :  and  with  regard  to  the  principal  entrance, 
by  which  admission  is  gained  to  the  living-room,  it  ought  to  be 
held  as  imperatively  necessary  that  it  should  open  to  a  porch  or 
passage,  the  entrance  to  the  room  being  by  an  interior  door.  The 
plan  (too  largely  adopted)  of  entering  at  once  from  the  exterior  to 
the  living-room,  is  inducive  of  a  vast  amount  of  personal  discom¬ 
fort  and  domestic  inconvenience.  Domestic  privacy  is  what  every 
well-regulated  mind  wishes  to  secure,  and  this  cannot  be  attained 
in  anything  like  the  degree  to  which  every  man  is  entitled,  where 
the  arrangement  we  have  now  indicated  is  not  carried  out.  This 
point  may  be  by  some  considered  as  one  of  those  “small  things  ’’’ 
not  worth  attending  to,  nevertheless  it  is  one  which  no  little  expe¬ 
rience  in  domestic  arrangement  has  shown  us  tends  very  mate¬ 
rially  to  our  domestic  comfort  and  economy ;  we  have  therefore 
thought  it  right  to  notice  it.  Ample  corroboration  as  to  the  value 
of  our  recommendation  can  easily  be  obtained  from  numerous  occu¬ 
pants  of  labourers’  dwellings.  If  the  sleeping  apartments  are  on 
the  ground-floor  with  the  living-room,  access  should  be  gained  to 
them  without  passing  through  it.  If  the  bedrooms  are  on  the 
second  floor,  a  separate  staircase  should  be  made,  to  avoid 
the  necessity  of  having  to  pass  through  the  public  room.  This 
isolation  of  the  bedrooms  is  a  very  important  point,  and  has  been 
properly  urged  by  nearly  all  writers  on  the  subject.  The  kitchen 
should  have,  if  possible,  a  small  scullery  attached,  in  which  wash¬ 
ing  of  linen,  &c.,  can  be  carried  on.  The  cultivation  of  habits  of 
cleanliness  and  order  should  invariably  be  encouraged  among  the 
working  classes,  and  the  structural  arrangements  should  be  such 
as  to  have  this  tendency :  where  the  contrary  rule  is  adopted,  and 
it  is  expected  “  that  the  habit  will  precede  the  convenience,”  dis- 
-  appointment  will  inevitably  be  the  result.  The  scullery  should 
be  supplied  with  a  good-sized  slop-stone,  made  of  freestone  or 
polished  slate,  or  white  Hopton-wood  stone  ;  the  hollow  part 
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should  be  cut  very  shallow — not  more  than  inch  and  quarter  or 
half — and  rounded  off  so  as  to  leave  no  corners  for  dirt  to  lodge 
in.  As  a  rule,  we  should  recommend  slop-stones  to  be  used  in 
preference  to  “  sinks  ;  ”  these  being  generally  too  deep  and  small, 
and  serving  to  hold  dirt,  besides  being  almost  totally  useless  for 
washing  large  pots,  plates,  dishes,  &c.,  in.  The  recollection  of 
the  filthy  condition  of  some  of  these  receptacles  we  have  seen  in 
rather  better-class  houses  in  Edinburgh  and  Glasgow,  would  at 
once  induce  us  to  recommend  slop-stones  in  their  place.  We  feel 
quite  confident  that  such  a  filthy  condition  of  aftairs  would  not, 
could  not,  have  been  tolerated  in  a  flat,  open,  and  exposed  slop- 
stone.  The  very  depth  and  narrowness  of  the  sinks  ”  induces 
a  great  amount  of  carelessness  as  to  their  condition  of  cleanliness. 
The  slop-stone  should  be  so  inclined  that  the  water  will  naturally 
descend  to  one  corner,  at  which  the  “  trapped  ”  entrance  to  the 
pipe  leading  to  the  drain  should  be  placed.  A  liberal  supply  of 
water  should  be  easily  attainable  at  one  end  of  the  slop-stone  ; 
care  should  be  taken  to  have  the  stopcock  at  such  a  height  as  to 
allow  tubs,  &c.,  to  be  easily  placed  beneath  to  be  filled — want  of 
attention  to  this  little  point  having  created  much  inconvenience. 
Where  the  size  of  the  scullery  will  allow  of  it,  a  small  copper  or 
boiler  should  be  placed  in  one  corner,  by  which  a  supply  of  hot 
water  may  be  easily  obtained  for  washing,  &c.  This  is  an  important 
matter,  and  should,  if  possible,  be  attained.  The  furnace  should 
have  an  independent  flue.  An  ash-pit  should  be  provided  in  the 
yard,  or  back  of  building  next  to  the  water-closet,  provided  with  a 
door  through  which  the  ashes  can  be  passed.  The  ash-pit  should 
in  all  cases  be  covered  over,  and  the  door  made  to  fit  tightly,  so  as 
to  prevent  the  escape  of  efiluvia  from  any  decomposing  substances 
placed  in  it.  No  liquid  should  be  passed  into  the  ash-pit,  it  all 
being  made  to  pass  to  the  cesspool  from  the  slop-stone,  or  soil-pan 
of  the  water-closet. 

Another  point  to  be  attended  to  is,  that  each  house  shall  have 
a  separate  privy  or  water-closet,  free  from  the  control  of  neigh¬ 
bours,  and  as  isolated  as  possible,  so  as  not  to  be  overlooked  by 
the  windows  of  the  kitchen,  scullery,  or  living-room.  These  con¬ 
veniences  are  imperatively  necessary  in,  or  to  every  house,  no 
matter  whether  high  rented  or  low  rented,  in  which  comfort  and 
health  are  desiderated.  The  total  want  of  them  involves  a  condi¬ 
tion  of  matters  so  completely  opposed  to  morality  and  good  social 
arrangements,  that  it  is  scarcely  possible  to  conceive  of  a  people  so 
utterly  lost  to  a  sense  of  that  which  is  so  conducive  not  only  to 
health  and  comfort,  but  to  decency,  as  to  make  no  provision  of  this 
nature  within  or  near  the  precincts  of  their  dwellings  ;  and  yet  it 
is  a  melancholy  truth — and  “  pity  ’tis  ’tis  true  ” — that  numerous 
houses,  in  many  of  the  towns  and  villages  of  Great  Britain,  afford 
a  parallel  to  this  sad  social  condition.  In  London  there  are  many 
houses  utterly  without  theui ;  the  same  may  be  said  of  Edinburgh, 
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of  Glasgow^  and  of  Manchester,  not  to  enumerate  further  from  a 
list  that  would  be  wearisome  from  its  length. 

Houses  should  not  be  allowed  to  be  tenanted  without  these 
conveniences.  He  who  can  look  for  honesty  from  the  tenants  of 
such  barbarous  structures,  must  have  his  mental  faculties  much 
obtused,  and  is  in  every  way  worthy  to  have,  through  the  medium 
of  a  pecuniary  loss,  the  proper  results  of  cause  and  effect  made 
fully  known  to  him.  Happy  he  who,  receiving  the  lesson  thus, 
can  profit  by  it.  It  is  a  keen  satire  upon  a  man’s  humanity,  the 
grave  discussion  as  to  whether  the  rent  of  a  house  will  allow — so 
the  phrase  goes — these  appliances  to  be  attached  which  tend  to 
promote  alike  health,  cleanliness,  and  decency  ; — ^just  as  if  it  was 
a  matter  of  common  belief  amongst  a  certain  class,  that  those  alone 
who  could  pay  for  it  had  the  right  to  be  assisted  by  proper  con¬ 
trivances  in  making  domestic  life  as  consistent  with  moralitv  and 
comfort  as  possible.  To  such,  the  following  beautiful  sentiment 
of  Bentham  may  be  suggestive  :  Between  physical  and  moral 

delicacy  a  connection  has  been  observed,  which,  though  founded 
by  the  imagination,  is  far  from  being  imaginary.  Howard  and 
others  have  remarked  it.  It  is  an  antidote  against  sloth,  and 
keeps  alive  the  idea  of  decent  restraint,  and  the  habit  of  circum¬ 
spection.  Moral  purity  and  physical  are  spoken  of  in  the  same 
language :  scarce  can  you  inculcate  or  command  the  one,  but 
some  share  of  approbation  reflects  itself  upon  the  other.  In  minds 
in  which  the  least  grain  of  Christianity  has  been  planted,  this 
association  can  scarce  fail  of  having  taken  root ;  scarce  a  page  of 
Scripture  but  recalls  it.”  Where  access  can  be  had  to  the  water- 
closet  in  back-yard,  without  having  to  pass  through  the  living- 
room  or  kitchen,  another  approach  to  perfect  structural  arrange¬ 
ment  is  effected.  Where  the  size  of  the  house  will  admit  of  it, 
this  should  be  carried  out ;  it  is  a  point  frequently  lost  sight  of, 
but  one  the  benefit  of  which  is  apparent  upon  its  mere  considera¬ 
tion.  In  the  house  we  give  in  Plate  I.,  and  of  which  fig.  100  is 
the  ground-plan,  this  arrangement  has  been  adopted. 

There  is  one  point  in  the  arrangement  of  cottages  for  the 
working-classes  w^hich  ought  to  be  especially  attended  to — that  is, 
having  as  many  separate  bedrooms  as  possible  in  proportion  to 
the  intended  or  expected  inhabitants.  There  is  something  espe¬ 
cially  revolting  to  a  well-constituted  mind  in  the  very  idea  of  a 
promiscuous  sleeping  apartment ;  and  yet  how  often  is  such  an 
arrangement  carried  out.  It  is  quite  unnecessary  for  us  to  cite 
evidence  in  proof  of  this  ;  we  could  easily  show  how  disgracefully 
prevalent  the  system  is,  and  of  how  much  and  fearful  an  amount 
of  depravity  it  is  inducive.  We  shall  merely  note  that  one 
eminent  authority  states,  that  parties  who  were  subjected  to  all 
its  inconveniences  and  temptations,  again  and  again  represented  to 
him  that  all  sense  of  decency  had  to  be  overcome,  more  especially 
in  cases  of  disease,  or  else  they  had  to  submit  to  great  privation, 
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suffering,  and  increased  sickness.  Those  who  know  human  nature 
at  all,  know  well  which  alternativ'e  would  be  adopted.  The  system 
of  overcrowding  in  one  apartment  is  also  inducive,  as  may  be 
expected,  of  much  physical  disease,  as  well  as  of  immorality.  The 
sequence  of  results  has  thus  been  well  stated:  “  Overcrowding  is 
a  cause  of  extreme  demoralisation  and  rechlessness ;  and  reckless¬ 
ness,  again,  is  a  cause  of  disease.”  The  reader  will  find  one  or 
two  notes  on  this  subject  in  page  18,  No.  xxxiii.  of  this  Journal, 
at  the  commencement  of  our  present  article.  Not  only,  however, 
should  the  bedrooms  be  separate,  so  as  to  insure  to  each  class  of 
the  family  a  distinct  apartment,  but  it  is  also  necessary  that  each 
should  be  completely  isolated  from  its  neighbour — that  is,  one 
bedroom  should  not  be  entered  through  another.  This  may  be 
considered  unnecessary,  or  difficult  to  be  attained ;  doubtless 
many  view  it  in  this  light,  as  even  in  some  first-rate  mansions  it 
is  not  desiderated ;  nevertheless  it  is  what  we  consider  necessary 
to  be  adopted  in  a  well-arranged  dwelling. 

With  respect  to  conveniences — as  cupboards,  &c.,  for  storing 
the  multifarious  utensils,  &;c.,  usually  required  in  a  house — ’it  may 
be  taken  as  a  rule,  that  the  more  there  are  of  these  the  better. 
We  never  yet  knew  of  a  house  that  the  housewife  considered  she 
had  too  many  ;  the  reverse  is  the  rule.  Internal  cupboards — that 
is,  placed  neither  against  an  external  wall,  nor  within  too  close  a 
propinquit}^  to  the  fireplace — are  exceedingly  useful  for  keeping 
preserves,  fee.,  and  such  like  matters  in,  as  they  are  neither  too 
damp  to  mould,  or  too  hot  to  dry  them  up.  With  regard  to 
storage  places  for  meat,  and  quickly  perishable  articles,  it  is 
essentially  necessary  that  these  should  be  cool.  We  are  decidedly 
in  favour  of  having  an  underground  apartment  or  cellar,  however 
small,  for  this  purpose.  The  original  cost  is  comparatively 
trifling,  and  the  advantages  derived  from  it  very  great.  In  the 
district  in  which  we  now  write,  it  is  calculated  that  a  large  saving 
is  effected  in  domestic  arrangements  during  the  summer  months 
by  having  underground  cellars.  So  highly  are  they  appreciated, 
and  their  value  understood,  that  a  cellar  to  a  house  is  a  sine  qua 
non.  All  kinds  of  eatables  are  much  better  kept  in  a  separate 
apartment.  The  cellar  should  be  provided  with  a  stone  slab  of 
considerable  dimensions,  raised  from  the  floor,  on  which  to  place 
meat,  milk,  &c.  If  a  cellar  or  underground  pantry  is  considered 
too  expensive,  a  small  safe  should  be  made  in  a  recess  in  the  wall 
of  the  kitchen  ;  this  may  project  outwards  from  the  wall,  which 
may  tend  to  keep  the  interior  cooler. 

Where  cottages  are  erected  in  rows,  it  is  necessary  that  each 
house  should  be  quite  distinct  from  its  neighbour — such  as  having 
distinct  back-yards,  &c.  This,  by  good  authorities,  is  considered 
an  essential  point,  and  our  experience  is  in  favour  of  its  being 
adopted.  We  are  no  advocates  of  any  place  attached  to  a  set  of 
houses  being  common  to  all,  unless  under  proper  and  well-regu- 
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lated  authority.  Those  at  all  acquainted  with  the  subject  are 
aware  that  it  is  frequently  a  cause  of  much  contention,  with  con¬ 
sequent  bad  moral  effect.  A  certain  degree  of  exclusiveness  in 
domestic  life  seems  necessary,  and  it  should  be  met  by  proper 
arrangements.  We  have  thus  drawn  out  a  variety  of  hints,  the 
majority  of  which,  if  acted  upon,  will  tend  to  give  some  degree  of 
satisfaction  in  structural  arrangements.  We  shall  now  proceed  to 
lay  before  our  readers  plans,  &c.,  of  structures  adapted  for  the 
various  classes  in  agricultural  districts. 

On  fig.  85  we  give  the  ground-plan  of  a  row  of  four  cottages, 
drawn  to  a  scale  of  1-1 6th  of  an  inch  to  the  foot,  comprising  a 


Fig.  86. 
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living  -room  or  parlour  12 
feet  by  12  feet,  lighted  by 
a  three-light  window ;  a 
kitchen  c,  12  feet  6  inches 
long  by  11  feet  mean  width, 
lighted  by  a  two-light  win¬ 
dow  ;  scullery  9  feet  6 
inches  by  6  feet  6  inches 
mean  width,  fitted  with  a 
slop-stone  or  sink  and 
lighted  by  a  small  one-light 
window.  The  entrance-lobby 
a  is  5  feet  6  inches  wide — the 
stairs,  s  5,  being  2  feet  6  inches 
wide.  On  the  sides  of  the  fire¬ 
place  (?,  in  the  kitchen,  cup¬ 
boards,  n  are  fitted  up,  (see 
Specification^  p.  434.)  The  en¬ 
trance  to  the  back-yard  is  at 
through  the  scullery.  The 
yard  y  is  17  feet  9  inches 
by  12  feet ;  and  contains 
ash-pit  m,  and  water-closet  /?, 
3  feet  6  by  3  feet  6  inches. 
Entrance  is  gained  from  the 
yard  to  the  garden  at  the  back 
of  the  house  through  the  doors 
at  s. 

In  fig.  86  we  give  the  chamber 
plan,  drawn  to  same  scale  as 
ground-plan,  comprising  front 
bedroom  lighted  by  two  two- 
light  windows-— dimensions  12 
feet  square  ;  a  back  bed-room 
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lighted  by  a  two-light  window — dimensions  12  feet  6  inches  by 
11  feet  6  inches  ;  children's  bedroom  8  feet  6  inches  by  6  feet, 
lighted  by  a  one-light  window.  In  fig.  87  we  give  the  cellar 
plan,  (half,)  drawn  to  same  scale  as  chamber  plan.  The  stairs 
2  feet  6  inches  wide,  are  entered  from  beneath  the  stair  in 


the  entrance-lobby  on  the  ground-floor.  The  store-room  a,  17  feet 
7  by  12  feet,  is  lighted  by  a  small  sash-window  at  c;  c?  being  the 
area,  covered  with  an  iron  grating  at  level  of  ground,  beneath  the 
window  in  front.  The  double  line  at  e  shows  the  amount  of 
batter. 
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In  fig.  88  we  give  the  front  elevation,  drawn  to  same  scale  as 
ground-plan.  From  the  minuteness  of  the  scale,  we  have  omitted 


the  window  dressings,  &c.,  but  have  supplied  them  in  separate 
detail  drawings,  as  in  fig.  89,  which  is  an  elevation  of  front 
entrance-door,  with  stone  dressings  complete,  drawn  to  a  scale  of 


Fig.  93. 


Fig.  94. 
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l-4th  of  an  inch  to  a  foot.  In  fig.  90,  an  elevation  of  the  front 
sitting-room  window,  with  dressings  and  fittings  complete ;  scale 
as  above.  In  fig.  91,  an  elevation  of  two-light  window  to  front 
bedroom  and  to  landing  over  lobby,  drawn  to  same  scale  as  above. 


Fig.  92  is  an  enlarged  view  of  projecting  end  of  barge  board.  Fig. 
93  is  elevation  of  chimney  to  a  ^-iuch  scale.  In  fig.  94  we  give 
back  elevation  ;  same  scale  as  front.  Fig.  95  is  elevation  of  back¬ 
door  and  scullery  window.  Fig.  96,  elevation  of  two-light  window 
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The  description  of  fittings,  external  and  internal,  will  be  found 
in  the  following  Specification,  which  we  now  present : — 


SPECIFICATION  of  Sundry  WorTcs  to  he  done  in  erecting  Four  Cottages  for 

- ,  in  the  Parish  of  - ,  according  to  accompanying 

drawings,  figs.  85  to  99  inclusive. 

Excavator. — Dig  out  and  cart  away  ground  for  the  foundations,  to  the  depth  from 
ground-line  as  in  the  section  ;  also  for  drains,  liquid-manure  tank,  &c.  The 
excavations  for  drains  to  he  made  with  a  sufficient  fall  to  liquid-manure  tank,  (see 
notes  on  Drainage.)  To  dig  out  the  ground  under  front  living-room  and  lobby  for 
cellar,  to  the  depth  shown  in  section  ;  also  under  floors  of  kitchen  and  scullery,  to’ 
the  depth  of  1  foot  below  floors.  Fill  in  and  ram  all  the  foundations  and  other 
walls,  and  cart  away  all  superfluous  earth  and  rubbish. 

Bricklayer. — Carry  up  all  the  walls,  external  and  party,  9  inches  in  thickness,  to 
the  several  heights  shown  in  the  section  ;  the  mortar  to  be  well  mixed  and  tem¬ 
pered  together,  in  the  proportion  of  1  bushel  of  good  stone-lime  to  2  of  good,  clean, 
sharp  river  or  other  approved  sand. 

The  bricks  to  be  of  quality  and  kind  as  decided  by  the  landlord,  or  easiest  obtainable 
in  the  neighbourhood.  Lay  the  whole  of  the  brickwork  in  Old  English  band — the 
exterior  to  be  worked  fair,  and  finished  with  a  flat-ruled  joint  ;  the  interior  to  be 
left  rough  for  plastering. 

Turn  half-brick  trimmer  arches  to  all  the  openings  of  fireplaces,  and  carefully 
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carry  up  same  at  a  proper  angle.  Make  air-chamber  at  back  of  fireplaces  in  living- 
room  and  kitchen,  (see  notes  on  the  Construction  of  Fireplaces)  ;  make  circular 
openings,  9  inches  in  diameter,  communicating  with  same,  above  skirting  in  room, 
and  close  to  fireplace  jamb.  Provide  and  lay  in  4-inch  drain  tube,  glazed,  com¬ 
municating  with  the  interior  of  air-chamber  at  back  of  fireplace  and  the  external 
atmosphere.  Provide,  in  like  manner,  (see  p.  302,  No.  xxxvi.  of  this  Journal,) 
a  2-iuch  pipe  leading  to  cavity  beneath  hearth-stone,  to  supply  fireplace  with  air. 
Run  up  at  back  of  fireplaces  pipes  to  serve  as  ‘‘  dust  draughts,”  as  described  in 
fig.  73,  p.  329  of  this  volume  ;  or  build  in  brickwork  a  2-inch  drain  tube,  communi¬ 
cating  with  ash-pit  and  chimney,  as  in  illustration  above  noticed. 

Carry  up  9-inch  circular  chimney  tubes  for  flues ;  or  ventilatiug  chimney  tubes, 
as  in  figs.  65  and  66,  p.  299 — (these  are  here  recommended.)  If  the  flues  are  preferred 
to  be  run  up  in  the  brickwork,  they  should  be  made  oblong,  with  the  corners 
rounded  ofi*.  The  chimney-bearer  in  all  the  fireplaces  to  be  of  wrought  iron.  (The 
register-valve  and  chimney-bearer  are  recommended  to  be  as  in  figs.  60  and  61,  p.  298, 
No.  xxxvi.)  If  ventilating  chimney  tubes  are  not  used  as  in  fig.  65,  air-flues,  4  inches 
broad  by  width  of  flue,  to  be  run  up  alongside  of  chimney  flues,  opening  below  ceiling 
to  communicate  therewith.  If  circular  tubes  are  used  for  the  chimney  flues,  provide 
and  run  up  alongside  of  these  3-inch  drain  tubes,  properly  jointed,  to  serve  as  ventilat¬ 
ing  tubes.  If  the  air-syphon  ventilation  is  used,  provide  a  flat  zinc  pipe,  3  inches  by 
2^  inches,  and  let  same  into  brickwork  in  chimney  breast — one  end  communicating 
with  the  flue  by  a  circular  bend,  the  other  with  an  aperture  near  ceiling.  The  same 
to  be  provided  to  the  front  and  back  bedrooms.  The  children’s  bedrooms  to  have 
air-flues  in  wall  leading  to  space  between  ceiling  of  bedrooms  and  external  roof, 
formed  of  3-inch  drain-tube — the  opening  in  room  to  be  beneath  the  ceiling. 

The  chimney  shafts  to  be  set  angularly,  and  carried  up  as  in  elevations  and  detail 
drawings,  and  to  be  finished  externally  with  a  neat  trowel  joint. 

Construct  two  liquid-manure  tanks  behind  fence  wall,  at  the  points  of  the  division 
wall  of  yards,  with  filtering  divisions,  as  fig.  8,  p.  21,  No.  xxxiii. ;  size,  6  feet  square  by 
6  feet  deep,  (internal  dimensions;)  face  inside  with  4-inch  brickwork  set  in  Roman  ce¬ 
ment,  and  done  over  with  half-brick  arch;  provide  man-hole,  and  cover  same  with  stone 
slab,  to  be  luted  at  the  edges  with  clay  to  prevent  escape  of  gas — or  a  rebated  edge, 
inch  deep  and  2  broad,  may  be  cut  round  the  man-hole  in  which  to  lay  slab  cover. 
If  preferred,  the  interior  of  tank  to  be  formed  of  strong  deal  boarding  lined  with 
gutta  percha.  (See  notes  on  Cesspools.)  Construct  over  privy  and  ash-pit,  to  right 
and  left  hand  corner  houses,  cisterns  in  9-inch  brickwork,  external  dimensions  9  feet 
by  5  feet,  and  4  feet  deep,  lined  with  slate  slab,  or  glazed  flat  tiles,  to  hold  rain 
water  ;  or,  if  preferred,  internally  deal-boarded  and  lined  with  gutta  percha. 

Construct  above  privies  and  ash-pits  to  centre  houses,  a  rain-water  tank  as  above, 
external  dimensions  9  feet  by  9  feet,  and  4  feet  deep. 

Provide  and  fix  with  proper  fall  4-inch  drain  tubes  with  conical  joints,  leading 
from  sink  in  scullery,  and  from  privies  to  cesspools  ;  where  bends  or  junctions  are 
required,  provide  and  lay  circular  ones. 

Provide  a  soil-pan  with  trap  to  privies,  connected  with  tube  leading  to  cesspool. 

All  grates  and  ranges  provided  by  the  smith  to  be  properly  set  and  fixed.  (See 
fig.  45,  p.  206,  No.  XXXV.,  notes  on  Fireplaces.) 

To  bed  in  mortar  all  wood,  bricks,  bond-timbers,  and  to  point  well  with  lime-and- 
hair  mortar  all  door  and  window  frames. 

To  pave  the  privies  with  hard  and  well-burnt  bricks  set  on  edge  in  mortar  laid  on 
dry  ashes  or  smiths’  cinders. 

Pave  kitchen  and  scullery  with  flat  paving  tiles  in  mortar  or  dry  ashes.  (See 
notes  on  Floors.) 

Pave  lobby  with  flat  tiles  particoloured,  in  simple  pattern  or  lozenge  shape. 

Mason. — The  whole  of  the  stone-work  in  external  walls,consistingof  heads,  jambs, 
and  sills  to  doorways  and  windows,  to  be  of  the  best,  (here  describe  stone  most  con¬ 
veniently  obtained  in  the  neighbourhood,)  properly  worked  in  beds,  joints,  and  faces, 
and  set  with  chamfered  angles  and  stopped  ends,  as  shown  in  the  drawings.  (If 
the  lobby  is  preferred  paved  instead  of  flat-tiled  as  above,  pave  all  entrance  pas¬ 
sages  with  2-inch  paving  laid  to  a  close  joint  on  brick  sleeper  walls,  well  stopped  in 
composition.) 

Provide  and  fix  3-inch  treads  to  doors,  and  properly  mortice  the  same  to  receive 
the  door-posts. 

Provide  and  fix  rubbed  stone-slabs  and  back  hearths  to  all  the  fireplaces  ;  the 
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slabs  to  project  20  inches  from  the  face  of  the  chimney-breast.  The  fireplaces 
throughout  to  be  fitted  up  with  l^-iiich  rubbed  Portland  jambs,  (or  slate  or  other 
suitable  material  easily  obtained  in  the  neighbourhood;)  mantels  and  shelf  with 
rounded  corners,  each  6  inches  in  width,  well  cramped  and  secured  together. 

Cut  in  centre  of  hearth-stone,  above  cavity  communicating  with  the  air-flue  to 
supply  fireplace,  an  aperture  4  inches  by  2,  with  rebated  edge  to  lay  grating  in  ;  the 
inner  edge  (see  p.  302,  No.  xxxvi.)  to  be  not  more  than  3  inches  from  line  of  fire¬ 
place  bars. 

Provide  and  fix  in  scullery  a  stone  sink  or  slop-stone  on  brick  bearers,  of  the  size 
shown  in  plans  6  inches  in  depth  ;  and  cut  hole  in  same  to  receive  waste-pipe  (lead¬ 
ing  to  drains)  and  trap. 

Provide  a  slab  of  stone  2  inches  in  thickness  and  2  feet  square,  to  cover  man¬ 
hole  of  liquid-manure  tank. 

Provide  and  fix  in  cellar,  close  up  to  wall  opposite  window,  a  stone  slab  4  feet  by 
2  feet,  2  inches  thick,  on  which  to  place  meat,  milk,  &c.,  to  keep  cool,  on  brick 
bearers  30  inches  high. 

Cut  all  holes,  &c.,  for  iron  and  other  works  where  required. 

Carpenter. — All  the  timber  to  be  used  to  be  good,  sound,  well-grown  Baltic,  Dan¬ 
zig,  or  Riga  fir,  well  seasoned,  and  free  from  sap,  shakes,  or  large  and  unsound  knots, 
cut  square  and  true  to  the  several  dimensions  and  lengths  required  ;  and  no  timbers 
to  be  fixed  more  than  12  inches  apart,  or  to  have  a  less  bearing  than  a  clear  4  inches 
on  the  plates,  &c. 

Provide  a  sufficiency  of  wood  bricks,  for  joinery,  to  be  inserted  where  required, 
also  all  centerings  and  turning  pieces  for  chimney  openings. 

The  quarter  partitions  throughout  to  consist  of  heads  and  sills  4  inches  by  7 
inches,  posts  4x4,  door  heads,  quarters,  and  braces  4x2,  with  the  exception  of 
the  centre  partition,  which  is  to  be  as  follows  : — heads  and  sills  5x4,  quarters  and 
braces,  5x3.  The  interstices  to  be  filled  in  with  brickwork  in  mortar. 

The  joists  in  living-room,  ground-floor,  to  be  7®  x  2g,  12  inches  apart,  having  a 
clear  bearing  of  4  inches  in  walls. 

The  whole  of  the  joists  in  first  or  chamber  floor  to  be  7i  by  If  ;  trimmers,  74  by 
24;  wall-plates  4  by  24.  The  joists  on  this  floor,  when  truly  fixed,  to  have  (if 
desirable)  a  row  of  herring-bone  strutting,  and  to  be  properly  fixed  underneath  for 
lathing. 

The  roof  timbers  to  be  12  inches  apart,  and  to  consist  of  rafters  34  by  2  inches, 
ceiling  joists  3  by  2,  wall-plate  4  by  24,  ridge  6  by  2,  valley  rafters  7  by  2. 

Prepare  the  whole  of  the  roofs  for  slates  with  24  by  |  inch  battens,  well  nailed  to 
rafters.  If  zinc  roofing  is  preferred,  provide  and  nail  to  rafters  single  slabs,  to  lay 
zinc  plates  on.  (See  notes  on  Roofs  and  Roofing  in  a  future  Number.) 

Joiner. — Lay  the  floors  of  dining-rooms  on  ground-floor  and  of  all  the  bedrooms 
with  inch  yellow  Christiana  deals  not  more  than  9  inches  wide,  with  close  joints,  and 
well  nailed,  and  bordered  to  slabs  or  hearthstone  ;  the  whole  to  finish  clean  up  to 
the  brick  faces. 

Provide  and  fix  |-inch  skirting  6  inches  high,  with  proper  grounds  to  receive  the 
same  in  all  the  rooms. 

The  whole  of  the  sashes  to  be  24-inch  deal,  chamfer  moulded  and  rebated  to 
receive  casements  ;  1-inch  deal  rounded  linings  and  window  board  ploughed  to 
receive  plastering. 

The  shutters  in  lower  story  to  be  1 4-inch  deal,  bead,  butt,  and  square,  hung  with 
hinges  in  two  leaves,  and  folding  back  against  wall  on  the  inside,  and  fastened  with 
bow  latch-spring  fastening  complete. 

Provide  and  fix  to  all  external  doors  a  proper  fir  door-frame,  mortised  to  heads  of 
steps,  and  fitted  with  14-inch  deal  ledged  door,  hung  with  3-inch  butts,  and  to  have 
two  1-inch  rod  bolts  and  iron  rim,  drawback  lock  and  key. 

The  inner  doors  to  be  1 4-inch  deal,  square-framed,  hung  with  24-inch  butts  and 
rounded  linings,  with  stop  grooved  for  plastering,  and  to  be  fitted  with  a  6-inch  iron 
rim  lock. 

Provide  and  fix  in  recess  on  side  of  fireplace  in  living-room  nearest  the  window, 
a  tier  of  inch  deal  shelves  on  proper  bearers,  for  books,  &c.  ;  and  at  other  recess,  a 
small  cupboard  30  inches  high,  with  flat  deal  top  moulded  at  edge. 

Provide  and  fix  between  chimney-breasts  and  walls  in  kitchen  a  small  dresser  with 
14-inch  deal  top,  with  sliders  and  runners  for  drawers  with  inch  deal  fronts,  return 
beaded  |  deal  rims  and  4-inch  bottoms.  Provide  and  fix  above  this,  three  tier  of 
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inch  deal  shelves  on  proper  bearers,  with  plate  fillet  attached;  also  a  f  deal  pot-board 
and  skirting  complete.  The  drawers  to  be  fitted  with  common  black  handles  fixed 
with  screws,  and  good  drawer  locks  and  keys.  Provide  and  fix  to  closet  on  the  other 
side  of  fireplace  l^-inch  beaded  closet  fronts,  with  inch  deal,  two  panel  square-framed 
doors,  hung  with  2|-inch  butts,  and  fastened  with  turn-buckle  fastening  and  cup¬ 
board  locks  complete  ;  to  have  |  deal  tops,  inch  deal  rounded  tops,  and  three  tier  of 
inch  deal  shelves  inside. 

The  stairs  to  have  inch  deal  treads  and  deal  risers,  framed  into  l|-inch  strings, 
with  proper  carriages,  and  blocked  with  rounded  end  to  bottom  step  ;  deal  framed 
and  turned  newels,  with  deal  elliptical  hand-rail,  and  square  bar  balusters.  The 
spandrel  to  be  filled  in  with  l^-inch  deal  framing. 

Provide  and  fix  in  recess  in  side  of  fireplace  next  window,  in  front  bedrooms,  a  two- 
basined  wash-stand;  basins  to  be  fixtures,  and  communicate  with  drains  by  inch 
pipes.  (See  fig.  32,  p.  199,  in  No.  xxxv.)  Fix  one-basined  stands  in  back  bedroom. 
Provide  and  fix  in  other  recess  a  neat  plain  wardobe  with  folding-doors,  and  fitted 
with  shelves  as  desired. 

Provide  and  fix  to  cellars  sash  windows  or  French,  opening  inwards,  as  may  be 
desired. 

Provide  and  fix  to  privies  l^-iuch  deal  proper  ledged  doors,  with  stop  and  rounded 
linings,  hung  with  3-inch  butts,  and  fitted  with  thumb-latch  and  bolt  complete. 

Provide  and  fix  in  privies  inch  deal  seat  and  riser,  with  clamped  flap  and  beaded 
frame.  Provide  and  fix  J-inch  deal  skirting  round  seat  4  inches  wide ;  cut  hole  in 
seat  for  handle  in  cock  for  supply  of  water  to  soil-pan. 

Provide  and  fix  a  hinged  door  to  ash-pit  hole  2  feet  square. 

Provide  and  fix  in  gable  of  roof  a  proper  oak  frame,  grooved  at  45  degrees  angle, 
to  receive  lufier  boarding  fitted  in  ditto,  and  ornamented  with  a  wave  line.  (See 
detail  drawing.) 

Provide  and  fix  in  bedroom  ceiling  a  small  sliding  trap-door,  with  frame  rounded 
and  grooved  to  receive  the  same,  to  facilitate  ventilation. 

Plasterer. — Render  two  coats,  float  and  set  all  the  walls  internally,  and  lath- 
plaster  two  coats;  float  and  set  the  partitions  throughout,  and  colour  the  same  in 
kitchen  and  scullery.  Lath-plaster,  float,  and  set  all  the, ceiling,  and  twice  lime-white 
the  same. 

Paper-hanger. — Query — (A  neat  light  paper  in  sitting-rooms  and  bedrooms  much 
recommended.) 

Painter. — To  stain  and  varnish  the  whole  of  the  wood- work;  except  in  living-room, 
to  be  painted  of  a  suitable  light  colour.  The  back-door  to  yard,  and  door  to  ash-pit 
and  privy,  to  be  painted  a  light  green  internally  and  externally. 

Glazier. — The  whole  of  the  sashes  to  be  glazed  with  diamond- shaped  quarries  of 
the  best  Newcastle  crown  glass. 

Provide  and  fix  in  window  of  bedroom  and  children’s  room  Loghead’s  perforated 
glass  near  top,  to  admit  fresh  air,  the  perforations  to  be  angular,  and  so  placed  as  to 
throw  the  air  towards  ceiling.  Provide  and  fix  the  same  to  top  of  cellar  window. 

Plumber. — To  provide  to  sink  in  scullery  a  2-inch  iron  waste-pipe  into  drain,  with 
proper  trap  and  grating  complete. 

To  lead  l-inch  lead  pipe  from  bottom  of  rain-water  tank  filtering  department  to 
scullery,  near  end  of  slop-stone  or  sink,  and  1 5  inches  above  it,  to  allow  utensil  to  be 
placed  beneath  to  withdraw  water.  (See  notes  on  Filters.)  Also  same  size  pipe 
from  unfiltered  department  of  cistern  to  seat  of  water-closet,  and  provided  with  stop¬ 
cock  to  flush  soil-pan  with;  to  lead  inch  pipe  from  wash-stand  basins  in  bedrooms  to 
back  of  soil-pan  in  water-closet,  using  at  each  stand,  beneath  basin,  a  simple  trap  to 
prevent  ascent  of  foul  air. 

To  lay  the  valleys  of  roof  with  5-lb.  lead,  to  turn  up  at  least  7  inches  under  the 
slates  on  each  side,  and  properly  secured.  Provide  and  fix  5-lb.  lead  flushing  to 
chimneys  and  gables  wherever  requisite. 

Provide  and  fix  to  roof  proper  zinc  gutters  on  iron  brackets  with  cistern  heads  of 
neat  design,  and  pipes  complete,  leading  to  unfiltered  department  of  rain-water  tank. 

Provide  and  fix  ventilating  zinc  syphon  tubes  for  ventilation  of  rooms  where 
required. 

Provide  and  fix  circular  valves  to  apertures  in  living-room  and  kitchen,  for  regulat¬ 
ing  supply  of  air  from  warm-air  chambers,  (as  described  in  fig.  55,  p.  211,  No.  xxxv.) 

Provide  and  fix  perforated  zinc  plate  with  moulded  edge  to  all  ventilating  aper¬ 
tures  near  ceiling. 
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Provide  and  fix  iron  wash-hand  basins,  lined  with  glass,  with  stopper  and  chain 
complete,  with  trap  connected  with  pipe  leading  to  water-closet  soil-pan. 

Provide  and  fix  wrought-iron  chimney  bars  2^  by  ^  inch,  1-inch  camber 
running  through  all  the  jambs  to  fireplaces  on  basement. 

Provide  grating  to  cellar  windows,  also  to  all  air-flues  at  external  walls. 

Provide  bow- latch  spring  shutter  bars  to  all  the  shutters. 

Provide  and  fix,  if  required,  a  boiler  at  back  of  fireplace  in  kitchen,  to  supply 
neat  pedestal-tube  in  bedrooms  with  warm  water,  with  feed  and  return  pipes 
complete.  (See  p.  330,  No.  xxxvii.) 

In  Plate  I.  we  give  drawings  illustrative  of  the  external  design 
of  a  pair  of  cottages,  of  which,  in  fig.  100,  we  show  the  ground- 

Fig.  100. 


Fig.  101. 


plan  drawn  to  a  scale  of  one-sixteenth  of  an  inch  to  the  foot  ;  in 
fig.  101,  a  chamber  plan ;  in  fig.  102  a  cellar  plan ;  and  in  fig. 
103  ^  a  plan  showing  outbuildings,  &c. 

*  Fig.  103  will  be  given  in  next  number. 
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In  the  ground-plan,  fig.  100,  A,  the  living-room,  is  13  feet  6 
inches  by  1 3  feet  6  inches,  lighted  by  a  three-light  window ;  kitchen, 
same  size,  having  a  china  closet,  jP,  entering  from  it,  3  feet  3 
inches  by  3  feet,  and  a  small  cupboard,  as  in  drawing ;  scullery,  c, 
10  feet  6  inches  by  6  feet  3  inches,  is  lighted  by  a  sash-window 
at  back.  The  entrance-lobby,  D,  is  6  feet  wide,  the  stairs,  being 

2  feet  6  inches.  Entrance  is  gained  to  back-yard  by  passage 

3  feet  wide. 

In  the  chamber  floor,  fig.  101,  the  front  bedroom,  is  same 
dimensions  as  sitting-room  below,  and  is  lighted  by  a  two-light 
window.  The  back  bedroom,  /,  is  of  same  size  as  kitchen,  and  has 
a  linen  closet,  iif,  entering  from  it.  The  small  or  children’s  bed¬ 
room,  /f,  is  10  feet  6  inches  by  9  feet  7.  A  bath  or  store-room, 
A,  6  feet  by  5  feet  6  inches,  is  entered  from  front  bedroom. 

In  the  cellar,  A  is  the  store-room,  fig.  102,  same  dimensions  as 


Fig.  102. 


sitting-room  above.  In  the  plan  showing  outbuildings,  fig.  103, 
is  the  water-closet,  the  ash-pit,  the  tub-shed,  the  hen-roost,  and 
the  place  for  coals. 

In  the  arrangement  of  these  cottages  some  suggestive  hints  are 
thrown  out  worthy  of  consideration.  The  nature  of  the  fittings, 
external  and  internal,  will  be  gathered  from  the  following  descrip¬ 
tion  or  specification : — 


SPECIFICATION  of  Sundry  Works  to  he  done  In  erecting  two  Cottages  for  -  - 

- ,  in  the  parish  of  — - ,  according  to  accompanying  Drawings,  Plate 

with  figs.  100  to  103  inclusive. 

Excavator. — To  dig  out  the  ground  for  the  cellars,  footings,  drains,  and  cesspools, 
and  dig  out  the  ground  under  all  rooms  on  ground  floor,  not  having  cellars  under 
them,  to  the  depth  of  18  inches  under  floor.  Fill  in,  ram,  and  well  consolidate  the 
ground  to  all  foundations,  and  remove  all  superfluous  earth  and  rubbish. 

Bricklayer. — The  whole  of  the  external  and  party  walls  to  be  carried  up  to  the 
several  heights  and  thicknesses  shown  in  the  plans  and  section,  and  to  be  composed 
of  the  best  sound,  hard,  well-burnt  stocks.  The  mortar  to  be  of  one-third  well-burnt 
stone-lime,  and  two-thirds  of  clean  sharp  river  or  other  approved  sand.  Lay  a 
course  of  Countess  slates,  bedded  in  cement,  round  the  whole  of  the  external  walls,  at 
the  top  of  the  footings,  to  prevent  damp  rising.  The  fronts  above  ground-line  to  be 
faced  with  white  Sufiblk  bricks,  of  a  uniform  colour,  and  flnished  with  a  neat  trowel 
joint.  The  drains  generally  to  be  4-inch  glazed  conical  tubes,  laid  to  as  great  a  fall 
to  liquid-manure  tank  as  can  be  obtained,  and  well  trapped  at  entrances  and  exit ; 
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the  whole  to  communicate  with  manure-tank  at  back  of  yard-well,  6  feet  diameter 
and  7  feet  deep,  to  be  properly  lined  and  domed  over  in  brick-work,  and  to  have  a 
man-hole,  covered  with  a  slab  of  Yorkshire  stone.  Turn  9-inch  relieving  arches  over 
all  lintels  and  openings,  and  form  all  fireplaces  with  camber  arches  over  the  same, 
and  trimmed  arches  where  required  for  front  hearths.  Carefully  gather  in  the 
chimney-throats,  and  carry  up  the  flues,  as  described  in  specification  of  last  house, 
(the  fireplaces  to  be  fitted  as  there  described.)  Form  all  necessary  core  for  plas¬ 
tering  externally,  such  as  drip  mouldings,  &c.  of  2-inch  rough  York  core.  Bed  in 
mortar  all  bond  timber,  plates,  lintels,  wood,  bricks,  templates,  and  other  work 
requiring  to  be  set  in  the  brick-work  ;  and  bed  and  point  round  all  window  and 
door  frames  ;  and  back  up  and  fill  with  solid  brick-work  all  stone  or  iron  work 
requiring  it  ;  and  properly  set  copper  and  grates  with  fire-bricks.  Construct  cistern 
ove  rwater-closet  and  ash-pit  of  each  house,  in  9  inch  brickwork,  lined  with  slate, 
glass  slabs,  or  gutta  percha,  or  deal-board ;  external  dimensions  9  feet  9  inches  by 
4  feet  2  inches,  and  5  feet  deep.  Pavement  of  kitchen,  privies,  &c.,  to  be  as  in  last 
house,  or  as  desired. 

Mason. — Put  to  the  external  doors  tooled  solid  York  steps,  mortised  to  relieve 
door-posts.  Put  in  the  windows  York  quarry  worked  sills,  9  inches  by  4  inches, 
weathered  and  throated,  and  4  inches  longer  than  their  respective  openings.  Pro¬ 
vide  and  fix  to  sitting-room  an  enamelled  slate  chimney-piece,  and  to  kitchen  a  plain 
rubbed  Portland  mantel,  jambs,  and  shelf.  The  fireplace  on  chamber  floor  to  be 
fitted  with  a  rubbed  Portland  box  chimney-piece.  Provide  and  fix  in  scullery  a  6- 
inch  tooled  York  slop-stone,  on  proper  brick  bearers.  Provide  and  fix  in  beer-cellar 
two  tier  of  York  stone  shelves  on  brick  bearers,  and  2-inch  meat-stone  in  cellar. 

Carpenter  and  Joiner. — The  whole  of  the  timbers  to  be  used  to  be  good,  sound, 
well  grown  Baltic,  Riga,  or  Memel  fir,  well  seasoned,  and  free  from  sap,  shakes,  or 
unsound  knots.  No  timbers  to  be  fixed  more  than  12  inches  apart,  or  to  take  a  less 
bearing  than  4|  inches  on  the  walls.  Provide  all  necessary  wood-bricks,  2  feet  apart, 
to  doors  and  windows,  with  all  requisite  preparation  for  fixing  joinery.  Provide  and 
fix  good  sound  fir  lintels  over  every  door  and  windoAv  opening,  to  have  a  vertical 
depth  of  inch  for  every  foot  of  opening,  and  a  bearing  of  at  least  14  inches  at 
each  end  beyond  width  of  same.  The  joists  in  sitting-room  on  ground -floor  to  be 
7x2,  trimmers  7x3,  wall-plates  4  x  properly  spiked  at  angles,  and  returned. 
The  joists  to  have  one  row  of  herring-bone  strutting,  and  properly  trimmed  for  fire¬ 
place.  The  joists  to  basement  to  be  of  fir  4  x  2,  on  oak  sleepers,  4x2,  properly 
bedded  on  brick  piers,  brought  up  to  receive  same.  Lay  both  floors  with  l-inch 
yellow  deal  straight  joint  floor.  Frame  and  fix  the  quarter  partitions  on  this  story 
with  beads  and  sills,  4x3;  posts,  4x4;  quarters  and  braces,  4  >^2.  The  sashes 
on  ground-floor  to  be  of  deal,  with  chamfer-moulded  mullions  and  transoms,  and  to  be 
glazed  with  crown-glass  set  in  metal  frames  to  the  mullions,  which  are  to  be  rebated 
to  receive  same.  The  shutters  to  sitting-room  to  be  1^  deal  moulded,  bead  butt,  hung 
with  2|  butts,  and  to  have  1-inch  deal  back-flaps,  to  be  furnished  with  brass  shutter- 
knobs  and  bow-latch  for  fasteners.  The  boxing  to  have  deal  proper  boxing 
grounds,  and  |  deal  return  linings,  1^-inch  moulded  backs,  elbows,  and  sofiits.  The 
windows  in  kitchen  and  scullery  to  have  1-inch  deal  moulded  linings  and  window- 
board,  and  1^-inch  deal  clamped  folding-shutters,  hung  with  hinges,  and  fastened 
with  bow-latch  bar. 

The  external  door  is  to  be  of  2-inch  deal,  4-panel  moulded  both  sides,  hung  with  4- 
inch  butts,  and  screwed  to  fir  rebated  and  beaded  frame.  Provide  and  fix  over  door 
in  frame  a  moulded  fan-light,  glazed  with  polished  sheet-glass,  and  fix  round  the 
inside  of  frame  f  deal-wrought  and  stuff-beaded  linings. 

The  door  to  sitting-room  to  be  1^  deal,  4-panel,  moulded  both  sides,  hung  with  3- 
inch  butts  to  I5  deal  wrought  and  rebated  jamb-linings,  and  6-inch  moulded  archi¬ 
trave.  Provide  and  fix  a  brass  mortice  lock  and  brass  furniture  to  this  door.  The 
doors  to  kitchen,  scullery,  &c.,  to  be  I4  deal,  4-panel  square,  hung  with  3-inch  butts, 
to  wrought  and  rounded  jamb  linings,  and  fastened  with  iron  rim  locks.  The  back¬ 
doors  to  be  of  Ig  deal,  beaded  and  ledged,  hung  with  hinges  to  solid  wrought  and 
rebated  fir  frame,  fastened  with  latch  and  panel  bolts,  to  have  weather-board  and 
bracket,  and  water-bar  at  bottom  complete.  Provide  and  fix  in  sitting-room  |  deal 
moulded  skirting  to  |  deal  narrow  ground  ;  |  reeded  skirting  to  lobby,  and  square 
skirting  to  kitchen  and  scullery.  The  stairs  to  have  1-inch  deal  risers  and  I5  deal 
treads,  on  proper  carriages,  with  rounded  nosings,  IJ-inch  strings,  deal-framed  and 
turned  newels,  and  square  box  balusters,  and  elliptical  hand-rail.  Provide  and  fix, 
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kitchen,  a  drawer,  to  have  1^  deal  ploughed  and  feather-tongued  dresser-top,  with  3- 
iuch  deal  framed  legs,  deal  framed  rails  and  end  boards,  and  1-inch  deal  back, 
and  plugs  to  fix  to  ;  2  drawers  with  1-inch  deal  fronts,  return  beaded  ;  |  deal  rims, 
and  4-inch  bottoms,  with  sliders  and  runners  ;  fit  the  same  with  knob  handles,  and 
proper  drawer  locks  and  keys  ;  |  deal  pot-board,  and  bearers  |  deal  skirting ;  | 
deal  cut  standards,  and  2  tier  of  sunk  plate-shelves  and  plate  fillet.  The  closet  in 
kitchen  to  have  1-inch  deal  4-panel  door,  hung  to  rounded  lining  with  2-inch  butt, 
and  to  have  turn-buckle  fasteners  and  cupboard  locks,  and  to  have  three  tier  of  1-inch 
deal  shelves  in  the  inside. 

The  floors  in  chamber  storey  to  be  of  same  description  as  sitting-room  floor.  The 
sashes  to  be  of  the  same  description  also,  with  the  exception  of  the  shutters,  &c. ; 
they  are  to  have  1-inch  deal  framed  and  beaded  grounds,  and  mouldings,  3-inch  girt, 
to  form  architraves,  and  brought  down  to  stop  on  Ij  deal  wrought  and  rounded  win¬ 
dow-board.  The  doors  throughout  on  this  storey  to  be  1 5-inch  deal,  4-panel  square 
framed,  hung  with  24  butts,  to  1|  deal  wrought,  rebated,  and  rounded  jamb  linings, 
and  to  be  fitted  with  iron  rim  locks  and  bolts  complete.  Provide  and  fix  to  closet 
in  bedroom  1-inch  deal  4-panel  door,  hung  with  2-inch  butts  to  rounded  linings,  and 
fastened  with  turn-buckle  and  lock  ;  fit  the  interior  with  three  tier  of  shelves  on  proper 
bearers.  Provide  and  fix  round  rooms  |  narrow  grounds  and  f  deal  square  skirting  ; 
and  narrow  grounds  and  1-inch  deal  square  skirting  to  passage  and  landings.  The 
water-closet  in  yard  to  have  1-inch  deal  seat  and  riser  on  proper  bearers,  clamped 
flap,  and  beaded  frame,  and  to  have  a  1-inch  deal  proper  ledged  door  hung  with  24 
butts  to  wrought,  rebated,  and  rounded  linings,  and  fastened  with  latch  and  panel 
bolt.  All  other  doors  in  yard,  where  required,  to  be  of  same  description  as  door  to 
water-closet. 

Plasterer. — The  whole  of  the  dressings  to  doors  and  windows,  chimney-shafts,  and 
all  exterior  ornament  to  be  executed  in  Atkinson  or  other  approved  cement,  care  to 
be  taken  that  all  arrises,  quirks,  metres,  &c.,  be  worked  clean,  sharp,  and  true,  and 
the  whole  jointed  and  tinted  (if  requisite)  to  imitate  stone.  Internally  render  two 
coats,  float  and  set  the  walls,  and  lath  and  plaster  two  coats,  and  float  and  set  the 
partitions  of  the  ground  and  chamber  storeys,  and  colour  the  walls  of  kitchen  and 
scnllery  a  stone  colour.  Lath-plaster,  float,  set,  and  white  the  ceilings  generally  ;  and 
run  a  plain  cornice  12  inches  girt  round  sitting-room,  lobby,  and  staircase.  All  ar¬ 
rises  to  be  properly  plumbed  and  formed  straight,  aud  all  quirks  cut. 

Paperhanger. — The  ground-floor  sitting-i’oom  to  be  papered  with  a  paper  of  light 
margin,  of  the  value  of  per  yard.  The  lobby  and  staircase  in  imitation  granite 
paper,  hung  in  block,  and  the  bedrooms  with  a  paper  of  light  colours,  of  the  value  of 
per  yard. 

Painter. — All  the  wood-work  usually  painted  to  be  four  oils  in  good  oil  colour ;  the 
wood-work  in  sitting-room  to  be  finished  in  party-colour,  either  in  fawn,  drab,  or 
French  grey.  The  front  entrance-door  to  be  grained  wainscoat  and  twice  varnished. 

Slater. — Cover  the  whole  of  the  roof  with  the  best  Countess  slate,  lined  to  a  proper 
gauge,  in  |-inch  battens,  and  nailed  with  zinc  nails,  and  to  have  proper  eaves-boards, 
tilting  pieces,  &c.,  complete. 

Plumber. — The  slop-stone  in  scullery  to  have  a  2-inch  iron  waste-pipe  leading  to 
drain,  well  trapped,  with  brass  grating  complete  ;  and  f  service-pipe,  with  bib-cock 
complete,  from  filtered  department  of  cistern.  The  ridges  to  roofs  to  be  covered  with 
lead  of  5  lb.,  12  inches  wide,  and  properly  dressed  down  and  fastened  to  ridge  roll. 
The  valleys  to  be  laid  with  5-lb.  lead,  and  to  turn  up  under  slates  at  least  7  inches 
on  each  side,  and  properly  secured.  The  flushings  and  chimney  shafts  to  be  of  5-lb. 
lead,  5  inches  wide,  turned  into  joints  of  brickwork,  and  fastened  with  wire  hooks. 
Provide  and  fix  to  water-closets  a  common  white  soil-pan,  with  stop-crane  and  pipe 
leading  from  unfiltered  department  of  cistern. 

Smith. — Wrought-iron  chimney  bars  24  x  4  inch,  to  be  1-inch  camber,  running  all 
through  the  jambs,  to  be  fixed  to  all  the  ground-floor  chimney  openings.  Bow-latch 
spring,  shutter,  bars,  to  all  the  shutters  ;  four  cast-iron  air-bricks  to  be  provided  and 
fixed  in  each  house  under  line  of  ground-floor  at  back.  Provide  and  fix  to  eaves  of 
both  houses  a  run  of  proper  zinc  eaves-gutters  on  iron  brackets,  to  empty  in  cistern- 
heads  of  rain-water  pipes,  with  the  requisite  arms,  elbows,  shoes,  pipes,  &c.,  complete. 
Knocker  and  scraper  to  be  fixed  to  each  house.  Provide  and  fix  all  necessary  bells, 
cranks,  and  wires,  and  all  necessary  stoves,  fireplaces,  &c.,  complete.  Provide  and 
fix  a  cast-iron  ornamental  railing  to  front  of  house,  properly  fixed  to  a  cast-iron  curb, 
with  gate  lock  and  fastening  complete. 
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Lime:  its  Chemical  Agency.  Bj  J.  Towers,  Chem., 

M.S.A.S.,  &c. — So  much  has  been,  and  continues  to  be,  written 
upon  this  subject  in  reference  to  agriculture,  that  it  might  ap¬ 
pear  superfluous  to  offer  one  single  additional  remark.  But  the 
fact  that  opinions  not  only  differ,  but  are  conflicting,  may,  per¬ 
haps,  fully  justify  the  present  attempt,  especially  as  one  of  the 
principal,  if  not  the  most  important,  offices  of  lime,  (pure  and 
caustic  J  has  seldom  been  adequately  noticed. 

Some  years  ago,  a  periodical,  (The  British  Farmers’'  Magazine.^) 
first  edited  by  the  late  Bev.  Henry  Berry,  contained  a  trustworthy 
article  by  Mr  Thomas  Rowlandson,  wherein  it  was  shown,  and 
proved  by  a  number  of  perfectly  conolusive  experiments,  that  pure 
lime,  either  air  or  water  slaked,  ever  exerted  a  sjgecijic  and  para¬ 
mount  agency  upon  the  substances  known  by  the  terras  of  humus 
and  humic  acid.  As  those  experiments  were  so  clearly  defined, 
as  to  leave  no  doubt  of  the  facility  with  which  they  could  be  re¬ 
peated  and  enlarged,  I  resolved  to  satisfy  myself  on  the  subject, 
and  made  a  varietv  of  trials,  which  more  than  confirmed  all  that 
had  been  stated  by  Mr  Rowlandson.  The  magazine,  after  passing 
into  other  hands  after  the  decease  of  Mr  Berry,  was  discontinued 
in  1845,  and  cannot  be  referred  to ;  but  by  describing  some  of  the 
experiments  which  I  undertook,  those  readers  who  take  interest 
in  the  development  of  truth  may  soon  convince  themselves  that 
Mr  Rowlandson  had,  eight  years  since,  done  more  justice  to  the 
true  theory  of  liming  than  any  writer  before  or  since  the  period 
when  he  gave  publicity  to  his  discovery.  — 

In  order  to  pave  the  way  for  a  clear  perception  of  the  exceeding 
value  of  Mr  Rowlandson’s  experiments,  I  must  recall  to  the  reader’s 
memory  the  period  when  the  theory  of  humus  was  first  brought 
into  general  notice.  Some  eighteen  or  twenty  years  since,  the 
pages  of  agricultural  numbers  were  crowded  with  articles  upon 
that  peculiar  product  of  vegetable  decay  which  then  bore  the 
name  of  humine  ;  and  soon  after  that  period,  the  second  volume 
of  the  Penny  Cyclopcedia  contained,  under  the  article  on  “  Arable 
Land,”  several  paragraphs,  at  p.  221-2,  which  clearly  set  forth 
all  that  was  then  considered  the  sound  and  philosophic  hypothesis 
of  vegetable  growth  and  nutrition.  By  extracting  the  substance 
of  these  paragraphs,  we  shall  ascertain  the  progress  of  the  humic 
theory — the  practice  of  liming  as  thereon  depending,  and  as  rec¬ 
tified  by  Mr  Rowlandson— and  finally,  obtain  a  glimpse  of  the 
view  announced  by  Liebig  in  the  first  edition  of  his  Chemistry  of 
Agriculture. 

There  are  some  soils  which,  besides  a  proper  mixture  of  earths,  contain  a  large 
proportion  of  a  natural  manure  which  renders  them  fertile.  This  is  a  substance  pro¬ 
duced  by  the  slow  decay  of  animal  and  vegetable  matter.  It  has  been  called  vegetable 
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mould,  but  as  the  term  is  not  very  distinct,  we  shall,  after  Thaer,  and  other  eminent 
writers  on  agriculture,  adopt  the  name  of  humus — a  dark,  unctuous,  friable  substance, 
nearly  uniform  in  appearance  :  it  is  a  compound  of  oxygen,  hydrogen,  carbon,  and 
nitrogen.  It  is  the  result  of  the  slow  decomposition  of  organic  matter  in  the  earth, 
and  is  found  in  greatest  abundance  in  rich  garden  mould,  or  old  neglected  dunghills. 
It  is  the  product  of  organic  power,  such  as  cannot  be  compounded  chemically. 

Humus  is  the  product  of  living  matter,  and  the  source  of  it.  It  affords  food  to 
organisation.  Without  it,  nothing  material  can  have  life.  The  greater  the  number 
of  living  creatures,  the  more  humus  is  formed  ;  and  the  more  humus,  the  greater  the 
supply  of  nourishment  and  life.  Every  organic  being  in  life  adds  to  itself  the  raw 
materials  of  nature,  and  forms  humus,  which  increases  as  men,  animals,  and  plants 
increase  in  any  portion  of  the  earth.  It  is  diminished  by  the  processes  of  vegetation, 
and  wasted  by  being  carried  into  the  ocean  by  waters  ;  or  it  is  carried  into  the  atmo¬ 
sphere  by  the  agency  of  the  oxygen  of  the  air,  which  converts  it  into  gaseous  matter. 
— Thaer. 

Humus,  in  the  state  in  which  it  is  usually  found  in  the  earth,  is  not  soluble  in 
water  ;  but  here  the  admirable  provision  of  Nature  may  be  observed.  Humus  is  in¬ 
soluble  and  antiseptic  ;  it  resists  further  decomposition  in  itself,  and  in  other  sub¬ 
stances  in  contact  with  it.  It  remains  for  a  long  time  in  the  earth  unimpaired  ;  but 
no  sooner  is  it  brought  into  contact  with  the  atmosphere  by  cultivation  than  an 
action  begins.  Part  of  its  carbon  uniting  with  the  oxygen  of  the  atmosphere,  produces 
carbonic  acid,  ichich  the  green  parts  readily  absorb.  (See  Liebig  thus  anticipated — 
fourth  edition,  p.  100.)  While  its  hydrogen  forms  water  with  the  same,  without 
which  plants  cannot  live,  the  residue  becomes  a  notable  extract,  and  in  that  state  is 
taken  up  readily  by  the  fibres  of  the  roots.  But  the  changes  still  go  on  :  the  extract 
absorbs  more  oxygen,  and  becomes  once  more  insoluble  in  the  form  of  a  film,  which 
Fourcroy  calls  vegetable  albumen,  and  which  contains  a  small  portion  of  nitrogen, 
readily  accounted  for.  By  bringing  fresh  portions  of  humus  to  the  surface,  and  per¬ 
mitting  the  access  of  air  to  it,  more  carbonic  acid,  water,  extract,  and  albumen  are 
formed,  and  give  a  regular  supply  to  plants,  which,  by  their  living  powers,  produce 
the  various  substances  found  in  the  vegetable  kingdom  of  nature. 

The  passages  in  italic  type  will  claim  particular  attention,  so  far 
as  they  bear  upon  the  theory  of  Liebig.  The  last  of  them,  which 
refers  to  the  production  of  vegetable  albuminous  extract,  must, 
however,  be  received  with  caution,  as  being  purely  hypothetical — 
published  at  a  time  when  tlie  chemical  nature  of  humus  had  not 
been  ascertained  and  clearly  defined.  This  I  hope  will  be  proved 
by  a  recital  of  the  experiments  which  were  undertaken  with  a  view 
to  establish  the  facts  propounded  by  Mr  Rowlandson.  If  the 
reader  will  adopt  the  followdng  simple  processes,  he  will  be  abun¬ 
dantly  satisfied  on  two  important  chemical  results.  Assuming,  for 
the  type  of  all  those  brown  humic  fluids  termed  liquid  manure, 
the  deep  coloured  drainage  that  runs  to  waste  from  a  farm-yard, 
prepare  a  variety  of  solutions  of  old  manure,  sheep  dung,  black 
peat,  rotten  wood-earth,  rich  garden  mould  glutted  wdth  manure, 
&c. — first  in  hoiling  ram-ivater  separately — and  each  will  yield  a 
brown  liquid  of  a  certain  intensity.  Set  these  apart,  to  deposit 
their  sediment  and  become  clear.  In  the  mean  time,  add  a  few 
grains  of  carbonate  of  potash  and  carbonate  {i.  e.  crystals)  of  soda 
to  two  separate  pints  of  hot  rain-water,  and  about  a  fluid  drachm 
of  strong  liquor  of  ammonia  [Liquor  ammonice  fortis  of  the  shops) 
to  an  equal  bulk  of  cold  rain-water.  These  quantities  are  not 
arbitrary,  as  the  operator  may  make  each  or  all  more  or  less  strong 
according  to  the  results.  He  may  also  try  all  and  each  of  the 
alkaline  solutions  upon  each  of  the  five  humic  substances  above 
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named ;  as,  by  so  doing,  he  will  acquire  a  comparative  knowledge 
of  at  least  twelve  different  products.  One  certain  effect  will  follow 
the  addition  of  any,  or  of  all,  the  humous  matters  separately,  to 
any  one  of,  or  of  all,  the  alkaline  liquids  in  detail — namely,  a 
greater  intensity  of  the  brown  tint;  for,  be  the  fluid  alkali  what 
it  may — whether  that  of  potash,  soda,  or  ammonia — it  will  form  a 
brown  humate^  by  combining  with  the  humic  acid  which  exists  in 
the  spit-dung,  peat-mould,  wood-earth,  or  rich  garden  soil,  &c., 
approaching  in  colour  to  that  of  farm-yard  drainage.  It  will  be 
seen  also  that  the  liquid  manures  so  produced  will  retain  their 
fluidity,  and  become  bright  by  deposition,  or  be  rendered  so  by 
filtration  through  white  blotting-paper. 

Having  effected  and  carefully  noted  the  results,  be  they  more 
or  less  numerous,  the  next  process  will  be  the  most  important,  as 
it  is  the  foundation  upon  which  rests  the  entire  truth  and  value 
of  Mr  Rowlandson’s  hypothesis,  and  the  veracity  of  all  that  I 
have  adduced  in  proof  of  that  specific  action  which  quicklime  exerts 
upon  land  redundantly  surcharged  with  humous  matter. 

I  have  said  little  or  nothing  of  the  supposed  agricultural  uses 
of  lime,  and  shall  defer  the  consideration  of  them  till  I  have 
solved  the  problem  now  under  investigation.  To  effect  this,  it 
will  only  be  needful  to  reduce  to  fine  powder,  by  trituration, 
about  half  an  ounce  of  perfectly  burnt  lime,  and  to  prepare  a 
small  quantity  of  fully  saturated  lime-water.  Here  we  may 
appeal  to  Professor  Way  of  London,  by  quoting  the  following 
lines  from  an  article  on  lime  by  that  analytic  chemist : — 

Carbonate  of  lime  (chalk)  is  insoluble,  or  only  very  slightly  soluble  in  pure  water. 
On  the  other  hand,  the  hydrate  of  lime  is  soluble  in  considerable  quantity,  although 
to  a  far  less  extent  than  most  substances.  The  quantity  of  lime  which  water  will 
take  up  is  dependent  upon  temperature — and  it  is  a  singular  circumstance  that  the 
solubility  diminishes  with  the  increasing  temperature  :  thus,  one  grain  of  lime  is 
dissolved 

At  60°  of  Fahrenheit,  by  778  grains  of  water  ; 

At  212°  of  Fahrenheit,  by  1270  grains  of  water. 

Or,  in  other  words,  the  solubility  is  nearly  twice  as  great  at  ordinary  temperatures 
as  at  the  boiling  point  of  water.  Lime-water  is  made  by  digesting  an  excess  of  slaked 
lime  in  cold  water,  which  soon  becomes  saturated  with  it. 

I  have  cited  this  passage  in  order,  by  such  an  autlioriH^  to 
correct  the  notion  that,  by  using  boiling  water,  more  lime  will  be 
dissolved ;  and  also  to  afford  opportunity  for  observing  that  boil¬ 
ing  water  can  be  of  no  use,  excepting  only  in  the  case  of  the  lumps 
or  shells  of  lime  proving  refractory,  in  consequence  of  age  or  in¬ 
sufficient  burning  in  the  kiln.  When,  therefore,  in  slaking  lime, 
(that  is,  in  bringing  it  to  the  condition  of  hydrate,)  a  lump  of  lime  will 
not  fall  to  powder  in  a  few  minutes  after  being  simply  dipped  in 
cold  water,  a  little  quantity  at  boiling  heat  will  speedily  produce 
the  desired  effect.  Hydrate  of  lime,  properly  made,  contains  rather 
more  water  than  one-third  of  the  original  weight  of  pure  lime  :  it 
is  slaked,  but  not  carbonated,  and  therefore  will  act  witli  as  much 
or  more  chemical  energy  than  powdered  lime  hot  from  the  kiln. 
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In  preparing  lime-water^  a  stopper-bottle  should  be  employed,  to 
guard  against  access  of  air,  which  always  contains  carbonic  acid. 
After  due  agitation  two  or  three  times,  at  intervals,  one  ounce  of 
fresh  slaked  hydrate,  in  a  pint  measure  of  the  coldest  water,  will 
make  a  quantity  of  strong  ^ear  lime-water,  quite  sufficient  for 
twenty  or  thirty  experiments  upon  every  variety  of  liquid  humic 
manures  that  can  be  expected  to  come  under  the  observation  of  a 
farmer  or  gardener. 

I  have  said  that  humic  acid  will  unite  chemically  with  any  of 
the  three  alkalies,  and  produce  a  clear  brown  liquid;  and  now, 
having,  we  will  suppose,  a  number  of  such  solutions,  let  one  ounce, 
made  by  each  of  these  alkalies,  be  put  into  a  wine-glass.  Drop 
into  one  of  the  glasses  a  little  of  the  lime-water — sav  ten  distinct 
drops  into  the  humate  of  potash — stir  the  contents  with  a  thin 
strip  of  glass,  and  observe  the  results :  the  liquid  humate  and  the 
lime-water  are  presumed  to  have  been  bright,  and  free  from  any 
particles  ;  when  united  they  cease  to  be  so  ;  turbidity  takes  place, 
dingy  grey  flocks  separate,  are  deposited,  and  the  floating  liquid  is 
left  nearly  colourless.  Treat  the  soda  humate  in  a  similar  man¬ 
ner,  then  the  one  with  an  arnmoniacal  base,  and  both  will  equally 
respond  to  the  solution  of  lime.  The  floeky  substances  are  humate  of 
lime :  the  lime,  small  in  quantity  as  it  is,  exerts  an  attractive  affinity 
for  the  humic  acid,  stronger  than  that  of  any  of  the  true  alkalies. 

Vary  the  experiment  by  employing  the  clear  brown  sewage  from 
a  dunghill — which  we  will  presume  to  be  a  humate  of  ammonia 
and  potash — and  the  lime-water  will  produce  similar  effects. 

If,  instead  of  lime-water,  a  few  grains  of  powdered  lime,  or  the 
slaked  hydrate,  be  stirred  into  each  glass  of  the  brown  fluid,  the 
same  decoloration  will  take  place,  and  grey  flocks  intermixed 
with  the  superabundant  lime  will  subside.  Again,  if  a  little  of 
the  dry  lime  be  mixed  with  any  of  the  humus  substances  first 
named,  boiling  rain-water  may  be  poured  upon  the  mass  in  a  cup 
without  extracting  any  colour — the  lime  having  attracted  and 
fixed  the  acid  ingredient,  liberating  the  alkaline  base  with  which 
it  might  be  united.  Thus,  it  has  happened  occasionally,  that 
while  mixing  quick-lime  with  an  ounce  or  more  of  rich  spit-dung, 
arnmoniacal  gas  has  been  liberated,  and  detected  by  the  smell,  or 
by  inserting  a  strip  of  glass  moistened  with  spirits  of  salt  (muri¬ 
atic  acid)  over  the  mixture. 

Enough  has  been  advanced  to  enable  the  chemical  student  to 
go  through  and  vary  a  course  of  experiments,  amounting  to  a 
dozen  or  fifteen,  every  one  of  which  will  prove  that  hot,  or  fresh 
hydrate  of,  lime  is  a  specific  power,  by  which  humus  matter, 
if  redundant  and  noxious,  can  be  overcome  and  fixed  as  an  insolu¬ 
ble  humate  of  lime  /  or  one  which,  if  not  absolutely  insoluble,  can 
only  be  acted  upon  by  moisture  so  slowly,  as  to  become  a  safe  and 
perhaps  salutary  ingredient  of  the  soil. 

Mr  Bowlandson’s  experiments,  one  and  all,  pointed  in  the  same 
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direction.  I  followed  in  his  wake,  and  established  his  every 
position,  endeavouring  to  communicate  the  facts  as  they  became 
more  and  more  irrefragable,  while  always  vouching  his  priority. 

From  what  has  been  stated — ^the  accuracy  (as  to  facts)  of  which 
any  chemical  tyro  may  convince  himself  by  a  few  almost  costless 
processes — I  think  we  may  propose  a  theory  of  agricultural  liming 
which  cannot  perplex  or  mislead.  Firsts  then,  if  pure  or  fresh 
slaked  lime  meet  with  humus  matter  in  the  ground,  it  will  infal¬ 
libly  combine  with  the  principle  called  humic  acid  to  an  extent 
equivalent  to  its  combining  and  neutralising  capability  ;  and  this 
by  the  force  of  a  specific  affinity  so  paramount  as  to  attract  that 
substance  from  any  of  three  alkalies  with  which  it  may  have  been 
united.  If  humus  matter  superabound,  as  in  turbaries,  peat  bogs, 
or  old  ground  glutted  with  it,  lime,  if  in  sufficient  quantity,  will 
act  remedially,  reclaim  the  land,  and  bring  it  to  a  healthy  con¬ 
dition. 

Secondly^  Lime  can  and  will  decompose  fresh  vegetable  and  ani¬ 
mal  matter,  and  so  far  prevent  the  formation  of  real  humus. 

And  now,  claiming  the  admission  of  these  leading  principles,  it 
remains  to  take  a  cursory  glance  of  those  other  properties  which 
have  by  writers  been  ascribed  to  lime. 

Every  one  who  is  acquainted  with  Sir  J.  Sinclair’s  “  Code^'' 
must  be  aware  of  the  great  liberality  with  which  lime-shells  were 
applied  in  Scotch  husbandry.  Our  quotations  will  be  given  from 
a  work  now  in  progress,  and  therefore  quite  modern.  Alluding 
to  the  beginning  of  the  nineteenth  century,  a  few  ^^-ears  before  Sir 
H.  Davy  delivered  his  chemical  lectures  before  the  Board  of  Agri¬ 
culture^  it  is  stated  that — 

The  great  topic  of  discussion,  both  among  practical  and  scientific  farmers,  was 
the  part  which  lime  played  in  relation  to  the  soil,  and  to  those  crops  which  were 
most  benefited  by  its  application.  Some  contended  that  lime  was  not  of  itself  a 
necessary  part  of  the  food  of  plants  ;  others  concluded  that  not  only  did  it  convert 
inert  substances  into  available  material  for  supporting  vegetation,  but  that  it  was 
itself  a  necessary  and  essential  constituent  in  the  food  of  plants.  Modern  analysis 
of  the  ashes  of  plants,  and  the  composition  of  soils,  have  proved  the  latter  theory  to 
be  correct. 

In  Northumberland,  Durham,  and  part  of  Yorkshire,  presuming  the  application 
of  a  first  heavy  dose — as  200  or  300  bushels  per  acre  on  cold  clay  soils — the  custom 
once  was  “  to  bind  the  tenant  to  apply  so  much  lime  at  every  rotation,  whether  it 
required  it  or  not.”  Anything  more  pernicious  could  scarcely  be  devised,  because 
of  the  utterly  exhausting  action  of  lime  when  not  accompanied  by  a  more  than  ordi¬ 
nary  generous  treatment  of  the  soil.  This  repeated  use  of  lime,  without  heavy 
manuring  with  farmyard  dung,  or  continued  pasturing  for  several  years,  forces  the 
soil  to  yield  up  to  the  plants  growing  on  it  a  larger  amount  of  its  more  available 
resources,  in  a  shorter  time,  than  would  be  the  case  were  no  such  repeated  doses 
applied.  Hence  the  origin  of  the  old  saying,  that  “  Lime  enriches  the  father,  but 
beggars  the  son.” 

Lime,  then,  exhausts  land.  But  how  ?  The  writer  shall  furnish 
his  own  reply  shortly.  In  the  mean  time,  it  is  to  be  hoped  that 
enough  has  been  advanced  upon  the  specific  power  of  lime  to 
attract  and  fix,  to  the  point  of  saturation^  so  much  of  the  humic 
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matter  that  it  meets  with,  either  in  the  soil  or  in  the  putrescent 
manures  applied  as  a  fertiliser.  It  appears  to  me  to  be  unphilo- 
sophical  to  introduce  antagonistic  agents  into  land  at  the  same 
time.  It  is  admitted  that  there  are  cases  in  which  liming  land 
every  rotation  is  profitable  one  of  which — a  cold  clay  land  in 
Scotland"" — is  cited,  “  and  is  merely  given  as  an  illustration  that 
lime  may  be  frequently  applied  with  advantage  on  stiff  clay  soils, 
where  there  is  a  copious  command  of  farmyard  dung.  In  this 
instance  the  vegetable  and  animal  manure,  (applied  twice,  heavily, 
every  rotation  of  seven  years,)  was  in  excess,  and  required  the  aid 
of  lime  to  bring  it  into  action^^ — we  should  rather  say,  to  retard  by 
neutralisation~and  thus  laying  up  a  store  of  innocent  humate  of 
lime,  ready  to  be  appropriated  according  to  the  requirements  of 
the  several  crops  of  the  rotation.  Again — 

The  crops  most  benefited  by  liming. — Here  we  are  told  that  on  no  description  of 
crop  does  lime  seem  to  exercise  so  sudden  and  so  permanent  effects  as  on  white 
clover  and  the  rye-grasses,  and  also  on  the  class  known  as  natural  grasses.  In 
arable  farming,  where  the  land  remains  in  pasture  two  or  three  years,  the  liberal  use 
of  lime  or  chalk  is  indispensable,  in  order  to  insure  a  thick  sole  of  grass.  Lime 
causes  white  clover  and  rye-grass  to  thicken  and  produce  a  closer  sole  every  succeed¬ 
ing  year  that  the  land  remains  in  pasture,  until  a  complete  sward  is  formed  ;  where¬ 
as  the  want  of  it  causes  these  grasses  to  die  off,  while  their  places  are  filled  by  the 
worst  description  of  natural  grass  and  weeds.  The  best  indication  to  the  farmer  of 
light  soils  that  he  must  begin  to  re-lime  his  land,  is  the  appearance  of  corn  marigold 
{chrysanthemum  segetum,)  general  weediness  of  the  surface  when  laid  down  to  grass, 
and,  above  all,  an  increased  tendency  to  run  to  couch-grass. 

Lime  is  found  to  act  in  a  remarkable  degree  on  the  turnip  crop, 
particularly  in  the  disease  called  fingers  and  toes,  removing  it  alto¬ 
gether.  Among  the  corn  crops,  barley  seems  to  be  the  crop  most 
benefited  by  the  use  of  lime :  the  finest  barley  in  the  three  king¬ 
dom  is  to  be  found  growing  in  the  chalk  districts.  Its  effects 
upon  oats  and  potatoes  are  considered  to  be  arbitrary  and  uncer¬ 
tain,  depending  much  upon  the  nature  of  the  land  ;  but  legumi¬ 
nous  plants  of  all  kinds  are  greatly  assisted  by  lime,  whether  beans, 
pease,  or  vetches,  as  it  not  only  increases  the  bulk  of  straw,  but 
also  improves  the  quality  of  the  grain.  The  leguminous  fodder- 
plants,  lucerne  and  saintfoin,  unquestionably  flourish  better  on 
chalky  lands — as  witness  their  luxuriance  in  the  Isle  of  Thanet, 
and  on  inland  chalk  downs. 

The  effects  of  quick-lime  upon  slugs  and  moluscous  vermin  are 
familiarly  known  ;  but  not  sufficiently  so,  perhaps,  is  the  fact  that 
it  ought  to  be  applied  liberally  twice  within  a  few  hours  of  the 
night — that  is,  after  10  o’clock  and  before  morning  dawn.  A 
farmer,  known  to  the  writer,  told  him  that,  finding  his  young 
corn  much  injured  by  shell- less  slugs,  but  not  being  able  to  dis¬ 
cern  the  enemy,  it  occurred  to  take  his  lantern  and  inspect 
his  fields  before  he  retired.  Wherever  the  light  fell,  it  discovered 
innumerable  bright  objects.  He  lost  no  time,  roused  his  men, 
had  horses  put  to  the  wooden  rollers,  and  made  them  pass  over 
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the  crop — thus  crushing  the  vermin  by  myriads.  The  best 
gardeners  have  also  stated  that,  to  effectually  clear  the  gardens, 
a  morning  sprinkling  is  equally  required  as  the  one  given  after 
dusk. 

It  is  not  attempted  to  allude  to  all  the  objects  for  which  the 
practice  of  liming  has  been  recommended,  nor  even  to  touch  upon 
the  several  methods  of  applying  the  lime  to  the  land.  It  suffices 
to  have  referred  to  a  few  points  which  bear  upon  the  specific 
agency  of  lime,  which  distinguishes  it  from  any  other  stimulant  or 
ameliorator.  They  who  seek  for  clear  and  trustworthy  remarks 
upon  general  liming,  may  find  them  in  the  Boole  of  the  Farm^  vol. 
ii.,  (edit.  1851,)  p.  665  et  seq. — “  On  the  liming  of  land.''  Be¬ 
fore  appealing  to  one  paragraph,  (No.  6022,)  it  will  be  but  just  to. 
chemistry  to  glance  now  at  the  article  “On  Lime  by  Mr  Way, 
in  Morton's  Cyclopcedia  of  Agriculture. 


Freshly-burned  lime  is  a  highly  caustic  alkaline  substance,  rapidly  disorganising 
and  destroying  any  organic  tissues  with  which  it  is  brought  in  contact.  The  precise, 
nature  of  the  chemical  effect  which  it  produces  in  the  soil  has  always  been  a  subject  of 
much  uncertainty  and  dispute.  It  is  common  to  refer  to  this  substance,  when  used 
as  a  manure,  the  office  of  performing  all  those  various  changes  which  it  is  known  to 
possess  the  power  of  effecting  out  of  the  soil.  Thus,  lime  is  said  to  act  by  causing 
the  decomposition  of  vegetahle  mould  or  humus,  which  is  insoluble ,  and  inducing  it  to 
enter  into  union  with  oxygen,  giving  rise  to  humic  acid  ;■ — which  latter,  of  course, 
would  unite  with  the  lime  to  form  soluble  humates  ;  and  if  we  suppose  these  salts  to 
be  capable  of  yielding  nourishment  of  plants,  we  have  at  once  a  tangible  reason  for 
the  advantage  accruing  from  the  use  of  lime. 


r  Whatever  may  be  the  information  which  the  man  in  research 
of  truth  may  acquire  by  the  study  of  the  foregoing  lines,  certain  it 
is  that  they  do  not  convey  the  faintest  idea  of  that  specific  action 
which,  happily  for  agriculture,  was  discovered  by  Mr  Rowlandson, 
fifteen  years  or  more  since,  and  candidly  laid  before  the  reading 
public  in  several  faithful  articles.  How  strange  it  is — how  much 
to  be  lamented — that,  notwithstanding  the  disclosure  of  pheno¬ 
mena,  clear  as  the  light,  not  the  slightest  notice  appears  to  have 
been  taken  of  them  by  any  of  the  writers  in  the  agricultural  pub¬ 
lications. 

To  recur  to  Mr  Way — 


Lime  is  believed  to  effect  important  changes  in  the  mineral  constituents  of  soils. 
Portions  of  granite  and  other  rocks,  from  which  clay  has  been  originally  formed,  are 
still  found  in  it,  and  are  the  source  of  potash,  soda,  magnesia,  &c.,  to  vegetation. 
These  are  decomposed  by  lime  at  a  high  temperature  ;  and  in  course  of  time  this 
substance  will  bring  about  the  same  results  in  the  soil.  In  this  way,  time,  by  liber¬ 
ating  alkaline  substances,  may  produce  a  very  marked  effect,  especially  on  such  crops 
as  are  benefited  by  alkaline  manures. 

As  to  the  direct  action  of  lime  as  an  element  of  food,  Mr  Way 
observes — 


The  addition  of  it  to  soils  may,  in  rare  cases,  be  important,  as  furnishing  an  actual 
element  of  the  food  of  plants  ;  but  we  believe  that  the  researches  which  have  been 
made  on  the  absorption  of  manure  by  soils,  will  furnish  the  clue  to  much  information 
on  the  subject  of  lime.  There  is  no  doubt  that  certain  compounds  exist  in  the  soil, 
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which  are  capable  of  arresting  and  decomposing  salts  of  ammonia  and  potash,  and  in 
a  similar  manner  of  retaining  organic  matters.  The  compounds  either  contain  lime^ 
or  may  be  produced  in  larger  quantity  by  its  means  ;  whilst,  at  the  same  time,  its 
application  separates  the  alkalies,  &c.,  that  have  already  been  absorbed. 

The  professor  is  certainly  correct  in  anticipating  further  dis¬ 
coveries  connected  with  the  phenomena  of  the  undeviating  libera¬ 
tion  of  lime,  in  some  form  or  other,  dissolved  in  the  clear  and 
colourless  filtrate  that  passes  from  a  body  of  soil  which  has  at¬ 
tracted  and  fixed  the  ammonia  and  colouring  organic  matter  of 
any  liquid  manure  subjected  to  filtration  through  an  earth  that 
appears  to  he  free^  or  nearly  free^  from  lime^^  a  component.  More 
recent  experiments,  have,  1  believe,  satisfied  the  chemist  of  the 
justness  of  his  surmises.  Thus,  to  the  point, — If  8  ounces  of  a 
dark-coloured  ammoniaeal  manure  be  filtrated  by  degrees  through 
2  lb.  of  dry  earth,  contained  in  a  glass  tubulated  drainer,  as  for¬ 
merly  described  by  me — which  earth  is  so  destitute  of  carbonate 
of  lime  as  scarcely  to  yield  a  frothy  bead  when  tested  with  muri¬ 
atic  acid  diluted  b}^  twice  its  quantity  of  water — the  ammonia  and 
colour,  (f.e.,  humate  of  ammonia,)  will  be  seized  by  the  soil,  and 
the  water  that  flows  through  will  be  nearly  colourless,  clear,  and 
rendered  so  hard  by  chalky  matter  as  to  curdle  a  spirituous  solu¬ 
tion  of  soap.  Now,  it  is  evident  that  the  ammonia  must  have 
acted  chemically  upon  some  cretaceous  substance  present  in  the 
soil,  but  so  masked  as  not  to  be  detected  by  a  mineral  acid.  We 
thus  re-approach  the  position  which  it  was  our  purpose  to  substan¬ 
tiate  ;  and  shall  proceed  by  calling  the  reader’s  attention  to  some 
of  the  views  entertained  bv  Sir  H.  Daw,  as  stated  in  his  Seventh 
Agricultural  Lecture — 

When  lime,  whether  freshly-burned  or  slaked,  is  mixed  with  any  moist  fibrous 
vegetable  matter,  there  is  a  strong  action  between  the  lime  and  the  vegetable  mat¬ 
ter,  and  they  form  a  kind  of  compost  together,  of  which  a  part  is  usually  soluble  in 
water.  By  this  operation  lime  renders  matter,  which  was  before  comparatively 
inert,  nutritive  ;  and  as  charcoal  and  oxygen  abound  in  all  vegetable  matters,  it  be¬ 
comes  at  the  same  time  converted  into  carbonate  of  lime. 

The  solution  of  the  question  wliether  quick-lime  ought  to  be  applied  to  a  soil, 
depends  upon  the  quantity  of  inert  vegetable  matter  that  it  contains.  When  a  soil, 
deficient  in  calcarious  matter,  contains  much  soluble  vegetable  manure,  the  applica¬ 
tion  of  quick-lime  should  always  be  avoided,  as  it  either  tends  to  decompose  the  so¬ 
luble  matters  by  uniting  with  their  carbon  and  oxygen,  so  as  to  become  mild  lime,  or 
it  combines  with  the  soluble  matters,  and  forms  compounds  having  less  attraction  for 
water  than. the  pure  vegetable  substances. 

In  other  words,  becoming  more  insoluble.  Davy,  it  is  evident, 
had  seen  and  proved  enough  to  demonstrate  the  attractive  power 
of  lime,  but  not  to  resolve  the  problem,  the  solution  of  which  it 
remained  for  Mr  Rowlandson  to  effect.  Thus,  at  p.  290,  he 
says — 

I  mixed  a  quantity  of  the  brown  soluble  extract  which  was  procured  from  sheep’s 
dung,  with  five  times  its  weight  of  quick-lime.  I  then  moistened  them  with  water; 
the  mixture  heated  very  much.  It  was  suffered  to  remain  fourteen  hours,  and  w'as 
then  acted  on  by  six  or  seven  times  its  bulk  of  pure  water.  The  water,  after  being 
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passed  through  a  filter,  was  evaporated  to  dryness  ;  the  solid  matter  obtained  was 
scarcely  coloured,  and  was  lime  mixed  with  a  little  saline  matter. 

Here  we  have  an  experiment  made  by  a  youthful  inquiring 
chemist.  Had  he  employed  one-fiftieth  part  of  the  lime,  and 
made  a  far  stronger  and  more  deeph^  tinted  liquid,  procured  by 
digesting  the  sheep  manure  in  water  holding  in  solution  a  little 
alkali  of  any  kind,  (as  before  stated,)  he  would  have  established 
two  facts  of  great  consequence  to  agriculture  ;  but  then  he  would 
have  been  far  in  advance  of  Ms  period,  and  indeed,  so  far  as  1  can 
perceive,  generally  of  the  present  period  also,  with  all  our  refined 
appliances. 

In  conclusion,  I  take  the  liberty  to  revert  to  the  Booh  of  the 
Farrn^  by  quoting  the  paragraph  No.  6022. 

The  efiects  of  lime  are  manifested  in  a  rather  remarkable  manner.  When 
ploughed  down  with  an  ordinary  furrow  by  itself,  no  effect  is  observed  on  the  first 
crop  ;  and  when  it  is  ploughed  in  deep,  a  rotation  may  pass  before  it  shows  any 
effect.  When  harrowed  in,  and  the  land  ribbed  for  barley,  after  turnips  eaten  off 
by  sheep,  it  has  its  effect  at  once.  When  ploughed  with  a  light  furrow  above  the 
dung  in  summer-fallow,  even  after  the  lapse  of  a  few  weeks  it  has  a  sensible  effect 
on  the  first  crop.  It  has  the  best  effect  on  the  grass  of  any  crop  in  the  rotation,  and 
most  on  the  clover.  It  loses  its  effect  on  the  same  land  after  several  repetitions. 
It  has  little  effect  on  soils  in  the  neighbourhood  of  large  towns.  It  has  an  injurious 
effect  on  the  potato  crop.  It  has  always  a  good  effect  on  fresh  soil,  as  also  on  moss 
that  has  been  thoroughly  drained.  It  has  a  good  effect  on  all  drained  soils,  and  is 
wasted  on  undrained  ones. 

If  the  discerning  cultivator  reflect  on  all  the  above  and  other 
practical  facts,  and  bring  to  bear  upon  them  the  paramount  and 
specific  agency  of  lime  upon  humous  substances,  a  step  in  advance 
— we  may  rather  say  a  great  stride — will  be  taken  in  the  progress 
of  agricultural  science. 

Borne  crops  that  might  he  cultivated  in  Great  Britain  which  are 
not  commonly  cultivated. — Whoever  recommends  the  agriculturists 
of  this  country  to  cultivate  a  new  crop,  incurs  a  great  responsibi¬ 
lity  ;  and  if  his  recommendation  is  attended  by  success,  he  receives 
great  credit.  We  are  neither  presumptuous  enough  to  venture 
upon  the  former,  nor  have  we  sufficient  ambition  to  aim  at  the 
latter.  Our  object  here  is  merely  to  enumerate  certain  crops 
that  are  grown  on  a  large  scale  in  other  countries,  but  which  are 
not  cultivated  by  our  farmers,  or  concerning  which  there  appears 
to  be  sufficient  evidence  to  warrant  the  possibility,  at  least,  of 
their  successful  introduction. 

Mangold-wurzel  is  in  England  now  extensively  cultivated  for 
the  purpose  of  feeding  cattle.  It  is  not  much  grown  in  Scotland, 
as  turnips  are  found  here  to  afford  in  general  a  greater  amount  of 
food  per  acre.  On  the  Continent  it  is  grown  for  the  sake  of  ex¬ 
tracting  sugar  from  it ;  and,  did  the  law  permit  it,  it  might  be 
profitably  grown  for  this  purpose  in  this  country,  and  also  for 
making  beer  and  ale. 

From  the  official  documents  of  the  French  Government,  we  learn 
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that  the  usual  average  of  a  beet  crop  is  about  lOJ  tous  an  acre. 
Each  cwt.  yields  4-^  lb.  of  sugar ;  and,  accordingly,  the  produce  per 
acre  would  be  nearly  half  a  ton  of  sugar.  Boussingault  found 
that,  to  manage  an  English  acre  of  land  under  beet-root,  45|- 
days  of  a  man  and  14  days  of  a  horse  was  the  amount  of  labour 
expended. 

The  expense  of  obtaining  the  sugar  from  the  beet  is,  however, 
very  great.  The  roots  are  washed  and  rasped,  and  then  subjected 
to  strong  pressure;  the  juice  is  boiled,  filtered  through  animal 
charcoal,  and  boiled  until  it  is  sufficiently  reduced.  But  owing  to 
the  improvements  made  in  the  machinery,  the  cost  of  separating 
the  sugar  has  been  very  much  lessened ;  and  it  is  now  affirmed 
that  a  farmer  here  might  grow  beet  and  separate  the  sugar,  leav¬ 
ing  himself  a  profit,  and  yet  sell  the  sugar  at  2^d.  per  lb. 

Beet-root  may  be  substituted  for  malt  in  brewing ;  and  suppos¬ 
ing  the  above  calculation  to  be  correct,  it  is  probable  that  a  gallon 
of  beet-root  beer,  of  the  strength  of  ordinary  table  beer,  could  be 
made  for  about  2d.  Did  the  law  allow  it,  and  were  it  considered 
advisable,  a  spirit  might  be  distilled  from  this. 

In  making  sugar  from  beet,  the  residue  is  employed  for  feeding 
cattle. 


Tobacco  is  forbidden  to  be  grown  in  Britain  by  the  excise  laws. 
Indeed,  tobacco  of  the  finest  quality  cannot  be  produced  in  this 
climate;  and  tobacco  grown  in  Europe,  or  even  Virginia,  cannot 
be  compared  with  that  of  the  Havannah  and  Varinas.  Still,  the 
plant  does  succeed  in  this  country,  and  tobacco  of  ordinary  quality 
might  be  grown  here.  About  12  cwt.  per  acre  is  a  common  crop ; 
and  more  could  probably,  by  good  farming,  be  attained.  It 
would  therefore  appear  that  tobacco  would  be  a  profitable  crop. 

Tea  is  an  article  for  which  there  is  an  immense  demand,  and 
which,  from  its  passing  through  so  many  hands,  and  its  long 
transit,  sells  at  a  price  that  would  doubtless  very  handsomely  re¬ 
munerate  the  producer  of  it  in  this  country,  provided  it  were 
possible  to  produce  it.  And  there  seems  reason  to  believe  that 
the  green-tea  plant  might  be  acclimatised.  Perhaps  the  best 
plan  would  be  to  procure  seed  from  the  north  of  China  and  Japan, 
in  which  place,  we  believe,  the  cold  of  winter  is  more  intense  than 
here.  Certainly,  if  the  tea  plant  could  stand  our  winters,  it 
would  be  a  very  profitable  crop.  Each  plant  produces  about 
2  lb.  of  tea  annually  ;  and  the  plants  are  planted  from  3  to  6  feet 
apart.  When  it  is  considered  that  tea  sells  for  nearly  3s.  a  lb., 
the  money  return  per  acre  (supposing  these  statements  are  cor¬ 
rect)  seems  enormous.  The  expense  of  preparing  the  tea  for  the 
market  does  not  seem  to  be  great.  It  is  hand-picked,  and  (in 
Brazil)  immediately  dried.  “  From  4  to  6  lb.  are  thrown  into  an 
iron  pot,  the  interior  of  which  is  polished,  and  which  may  be 
somewhat  more  than  3  feet  in  diameter,  by  about  a  foot  in  depth. 
The  temperature  of  the  pot  is  maintained  at  about  the  boiling- 
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point  of  waiter.  A  negro  stirs  the  leaves  in  all  directions  with  his 
hands  until  they  become  quite  soft  and  pliant,  so  that  they  can 
be  moulded  into  pellets  by  movement  between  the  hands.  When 
the  leaves  are  in  this  state  they  are  thrown  upon  a  tray  made  of 
bamboo,  and  strongly  kneaded  for  a  quarter  of  an  hour,  so  as  to 
foi  'ce  out  a  green  sap  of  a  disagreeable  taste.”  They  are  then 
returned  to  the  pot  and  dried. 

Chicory  is  a  plant  that  might  probably  be  introduced  into 
extensive  cultivation.  The  powder  of  its  ground  root  was  origi¬ 
nally  used  as  an  adulteration  amongst  coffee ;  but  now  the  public 
have  acquired  a  taste  for  the  mixture,  and  prefer  it  to  pure  coffee. 
It  is  now  openly  and  avowedly  sold.  It  is  found  that  a  crop  of 
from  12  to  J  5  tons  can  be  obtained  to  the  acre.  The  roots  are 
sliced  and  kiln-dried,  and  the  above  weieht  is  then  found  to  be  re- 
duced  to  about  I  ton.  This  sells  at  from  to  £23,  The 

cost  of  labour,  kiln-drying,  &c.,  is  about  a  ton.  Consequently 
for  rent,  manure,  and  profit,  there  is  left  a  margin  of  from  £10 
to  £18. 

Oil-producing  plants. — The  rape  is  the  only  plant  commonly 
cultivated  by  the  British  farmer  on  account  of  its  oil.  On  the 
Continent  several  other  plants  are  grown  for  this  purpose,  two 
or  three  of  which  might  perhaps  be  advantageously  introduced. 
The  following  table,  quoted  from  Boussingault,  shows  the  results 
of  some  experiments  made  by  M.  Gfauzac  of  Dagny. 


Crop. 

Seed  produced 
per  acre. 

Oil  obtained 
per  acre  in 
lbs.  avoirdupois. 

Oil 

per  cent. 

Cake 
per  cent. 

Winter  crops — 

cwt. 

qrs. 

lb. 

i 

Colevvort, 

19 

0 

15 

875.4 

40 

54 

Rocket,  . 

15 

1 

3 

320.8 

18 

73 

Rape, 

16 

2 

18 

641.6 

33 

62 

Swedish  turnips. 

1.5 

1 

25 

595.8 

33 

62 

Curled  colewort. 

16 

2 

18 

641.6 

33 

62 

Turnip  cabbage. 

13 

3 

19 

565.4 

33 

6] 

Spring  crops — 

Gold  of  pleasure. 

17 

1 

16 

545.8 

27 

72 

Sunflower, 

15 

3 

14 

275.0 

15 

80 

Flax, 

White  poppy. 

15 

1 

25 

385.0 

22 

69 

10 

1 

18 

560.8 

46 

52 

Hemp,  . 

7 

3 

21 

229.0 

25 

70 

Summer  rape, 

11 

3 

17 

412.5 

30 

65 

We  do  not  know  what  plants  he  means  by  coleworts  and  turnip 
cabbage,  but  two  of  the  plants  mentioned  in  the  above  list,  the  gold 
of  pleasure  and  the  white  poppy,  and  another  oil-bearing  plant, 
the  Madia  sativa,  have  perhaps  a  claim  upon  the  consideration  of 
the  British  a2:riculturist. 

o 

The  gold  of  pleasure-,  or  the  Oamelina  sativa  of  botanists,  is  a 
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native  of  Britain  ;  bat  whether  it  is  indigenous,  or  has  been  ac¬ 
cidently  introduced  from  the  Continent  along  with  flax,  is  doubtful. 
At  any  rate,  although  a  much  esteemed  cultivated  plant  of  many 
other  countries,  it  has  never  received  much  attention  in  Britain ; 
and  yet  it  is  not  easy  to  discover  the  reason  of  this.  The  gold  of 
pleasure  produces  an  oil  for  burning,  which  is  considered  to  have 
less  smoke  and  smell,  and  scarcely  any  of  the  latter,  with  a 
brighter  flame  than  that  obtained  from  the  rapes.  It  yields  a 
large  quantity  of  oil  to  the  acre,  does  well  upon  light  soils,  and 
occupies  the  ground  for  a  short  period,  coming  to  maturity  in  the 
south  of  Europe  twice  in  the  season.  Even  here  it  may  arrive  at 
maturity  in  time  for  sowing  grass  seeds  after  it. 

Besides  affording  oil,  the  gold  of  pleasure  yields  a  fibre  which 
does  for  thatching,  sack-making,  <fec. 

The  white ^oppy  is  cultivated  for  the  sake  of  its  milky  juice, 
which  in  its  crude  form  affords  us  opium,  and  for  the  sake  of  the 
oil  of  its  seeds.  This  oil  is  in  this  country  mainly  used  for  some 
purpose  of  the  painter,  but  in  many  parts  of  the  Continent  it  is 
very  extensively  employed  as  a  substitute  for  butter.  Very  little 
English  opium  is  made,  but  about  40,000  lb.  are  annually  imported 
from  Turkey,  Constantinople,  &c.  This  quantity,  if  grown  at 
home,  would  require  about  seven  hundred  acres.  The  following  is 
an  account  of  the  produce  obtained  from  an  acre  of  poppies.  We 
have  retained  the  value  of  the  oil  and  oilcake,  but  they  are  greatly 


over-estimated. 

56  lb.  of  opium,  at  36s., 

250  lb.  of  cold  drawn  oil,  at  Is.  6d., 
125  lb.  of  warm  do.,  at  6d. 

500  oil-cakes,  at  18s.  per  100, 


£100  16  0 
18  15  0 

3  2  6 

4  10  0 


Total,  .  .  £127  3  6 

The  procuring  of  the  opium,  however,  must  be  an  expensive 
process.  When  the  capsules  are  half  grown,  incisions  are  made 
into  them,  care  being  taken  that  the  interior  is  not  penetrated  into. 
A  white  substance  immediatelv  flows  out,  which  is  collected  bv 
old  women  and  children,  by  means  of  knives  covered  over  with 
sealing-wax.  Tliis  juice  is  scraped  off  into  and  stored  up  in  jars. 
The  seeds  are  not  injured  by  this  process,  but  come  to  maturity 
and  have  the  oil  extracted  from  them  in  the  usual  manner. 

The  poppy,  in  addition  to  its  opium,  extracts  from  the  ground 
a  larger  quantity  of  oil  than  a  cow  can  do.  The  average  quan¬ 
tity  of  butter  that  a  cow  can  produce,  may  perhaps  be  set  down  at 
30*0  lb.  per  annum,  and  she  will  require  an  acre  and  a  half  of 
ground  ;  whereas,  in  the  experiment  we  have  quoted,  the  popp}’’ 
from  that  area  yielded  more  than  370  lb.  of  oil.  Still,  for  vege¬ 
table  oils  for  culinary  purposes,  there  is  little  taste  in  this  country; 
and  the  demand  for  opium  will,  of  course,  alw'ays  be  limited. 
Hence  we  can  scarcely  expect  to  see  any  very  extended  culture  of 
the  poppy  in  this  country. 
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The  Madia  saliva  is  the  remaining  plant  of  this  group  that  seems 
to  demand  at  least  a  modified  attention  in  this  country.  It  is 
sufficiently  hardy,  and  would  appear  to  be  productive.  Boussin- 
gault,  now  a  dozen  of  years  ago,  planted  it  along  with  carrots  in  a 
well-dunged  field.  The  crop  took  one  hundred  and  twenty-seven 
days  to  come  to  maturity,  and  the  following  was  the  result : — 


Seeds,  husks  deducted, 

2424  lb. 

Dried  leaves  used  as  litter, 

7700  „ 

Carrots  without  their  leaves,  . 

.  31966  „ 

The  seed  gave — 

Of  oil,  ..... 

635  lb. 

Of  cake,  ..... 

17067  „ 

And  100  parts  of  the  seed  gave — 

Of*  oil^  ■  •  •  •  • 

26.24  lb. 

Of  cake,  ..... 

70.72  lb. 

Of  loss,  ..... 

33.04  „ 

100. 

It  is  a  curious  fact,  and  illustrative  of  the  imperfect  manner  in 
which  the  oil  is  separated  from  the  seeds^  that  while  the  common 
pressman  only  obtained  some  26j  per  cent,  Boussingault,  in  his 
laboratory,  from  the  same  seeds  actually  procured  41  per  cent. 
When  the  oil-cakes  are  meant  for  feeding,  this  loss  is  of  little  con¬ 
sequence,  inasmuch  as  the  oil  serves  a  very  good  purpose;  but 
when  the  cake  is  only  intended  to  be  used  as  a  manure,  it  is  a 
great  loss,  inasmuch  as  the  oil  is  of  little  or  no  use  in  adding  any 
food  for  crops  to  the  soil. 

There  is  a  great  lack  of  plants  in  this  country  cultivated  for  the 
sake  of  the  tannin  that  they  contain.  As  our  readers  are  aware, 
the  basis  of  the  skin  of  animals  is  composed  of  a  substance  to  which 
the  name  of  gelatine  is  given.  One  of  the  properties  of  this  sub¬ 
stance  is,  that  when  combined  with  tannin  it  forms  the  compound 
of  tannate  of  gelatine,  or  leather — a  substance  which  is  so  useful  to 
mankind.  From  time  immemorial  the  substance  employed  to  fur¬ 
nish  the  tannin  to  the  hides  of  animals,  in  order  to  convert  them 
into  leather,  has  been  oak  bark.  But  as  the  purpose  for  which 
oaks  are  grown  is  their  timber,  and  not  their  bark,  the  supply  of 
oak  bark  cannot  be  calculated  upon,  and  this  is  perhaps  one  of  the 
causes  why  tanning  as  an  art  is  in  such  a  backward  state.  Could 
a  plant  abounding  in  the  principle  of  tannin  be  grown  on  our 
fields,  there  can  be  little  doubt  but  that  it  would  be  remunerative. 
Perhaps  we  possess  or  might  possess  such  in — 

The  sumach^  a  species  of  which  is  the  agent  employed  by  the 
Turks  in  tanning.  There  does  not  seem  to  be  any  reason  to  be¬ 
lieve  that  the  common  sumach  would  not  be  hardy  enough  for  the 
climate  of  this  countrv.  Some  other  members  of  the  genus  might 
probably  also  come  to  sufficient  maturity  here. 

It  is  possible,  also,  that  we  possess  indigenous  wild  plants  that 
contain  a  good  deal  of  tannin,  and  which  might  perhaps  be  success¬ 
fully  cultivated. 
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There  are  two  or  three  plants  that  might  probably  be  advantage¬ 
ously  cultivated  in  this  country,  for  the  sake  of  their  fihre^  besides 
flax  and  hemp.  Perhaps  the  most  important  of  these,  ridiculous 
as  the  assertion  seems,  might  be  the  nettle.  At  any  rate,  its 
claims  have  never  been  sufficientlv  considered.  We  leave  the  nettle, 
however,  to  its  insignificance,  and  pass  on  to  the  enumeration  of 
two  plants  that,  were  there  a  demand  for  cheap  wine  in  this  country, 
might  perhaps  be  profitably  grown  in  Britain,  and  their  juice  con¬ 
verted  into  wine.  In  order,  however,  to  have  clear  ideas  upon  this 
point,  it  is  perhaps  necessary  to  recal  to  our  memory  the  exact 
composition  of  wine. 

Wine  essentially  consists  in  a  mixture  of  alcohol,  that  has  been 
produced  by  the  fermentation  of  sugar,  of  tartaric  acid,  a  peculiar 
ether,  and,  perhaps,  other  flavouring  substances,  the  whole  diluted 
with  at  least  seventy-five  per  cent  of  water.  Sugar  is  contained 
in  a  great  many  vegetable  productions,  and  only  differs  in  chemical 
composition  from  alcohol  in  each  equivalent  of  it  containing  one 
atom  more  of  carbon  and  two  of  oxygen.  If  we  extract  these  last 
mentioned  atoms  from  sugar,  we  have  at  once  alcohol;  and  we  pro¬ 
duce  this  change  artificially,  by  what  is  called  the  process  of  fer¬ 
mentation.  In  order  that  this  process  of  fermentation  shall  take 
place,  the  sugar  must  be  dissolved  in  water,  the  solution  must  be 
placed  in  a  certain  temperature,  and  to  it  a  substance  called  fer¬ 
ment  must  be  added.  Two  of  the  commonest  of  our  ferments  are 
gluten  and  yeast.  When  to  a  solution  of  sugar  and  water  either 
of  these  are  added,  an  intoxicating  drink  is  produced.  Then  malt 
contains  a  large  quantity  of  sugar;  and  if  this  be  dissolved  in  water, 
and  fermented  by  having  yeast  added  to  it,  we  have  ale  or  beer. 
In  like  manner  apples  contain  sugar,  water,  and  gluten;  and  when 
apple  juice  is  placed  in  a  proper  temperature,  it  ferments  and 
forms  cider.  Wine,  however,  is  not  only  an  alcoholic  drink 
obtained  from  the  action  of  a  ferment  converting  sugar  into  alco¬ 
hol,  but  its  alcohol  and  water  essentially  contain  tartaric  acid, 
ether,  &c. 

The  grape  contains  water,  sugar,  gluten,  and  tartaric  acid,  and 
hence  its  juice  ferments  and  is  changed  into  a  mixture  of  water, 
alcohol,  and  tartaric  acid,  and,  by  keeping,  the  formation  of  an  ether 
is  eventually  brought  about.  Hence,  in  all  ages,  the  fermented 
juice  of  the  grape  has  been  considered  the  type  of  wine  ;  and  the 
great  consumption  of  it  in  this  country,  notwithstanding  its  high 
price,  shows  how  very  much  a  necessary  of  life  it  has  become. 
Formerly,  in  the  south  of  England,  vineyards  were  common.  It 
has  been  conjectured  that  their  management  was  only  known  to 
the  monks,  and  that  they  fell  out  of  cultivation  after  the  Befor- 
mation,  because  the  farmers  were  ignorant  of  the  proper  culture  of 
the  plant.  One  or  two,  however,  lingered  on  until  our  fathers’ 
times,  and  we  know  that  the  wine  that  they  produced  resembled 
claret.  Provided  they  would  pay,  there  is  nothing,  to  our  certain 
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knowledge,  to  prevent  the  production  of  good  wholesome  wine  in 
the  south  of  England. 

Tlie  expense  of  management  in  a  vineyard  is  doubtless  great, 
and  we  have  not  any  data  just  now  before  us  by  which  we  could 
estimate  it.  The  produce  of  one  is  more  easily  ascertained,  and 
the  following  table  indicates  the  wine  obtained  per  acre  from  a 
vineyard  in  Flanders,  in  about  the  latitude  of  London,  for  13  years. 
It  was  planted  in  1822,  and  began  to  yield  in  3  years. 


Years. 

Wine  per  acre 
in  gallons. 

1825 

68.75 

1826 

192.  0 

1827 

0.  0 

1828 

115.  0 

1829 

.  55.  9 

1830 

0.  0 

1831 

153.  0 

Years. 

Wine  per  acre 
in  gallons. 

1832 

209.  9 

1833 

311,  6 

1834 

413.  4 

1835 

620.  0 

1836 

544.  5 

1837 

.  184.  4 

The  average  quantity,  per  acre,  of  wine  obtained  yearly  from 
this  vineyard,  is  224^  gallons,  or  110  dozens.  If  the  average  of  the 
last  six  years,  however,  when  the  vines  had  got  fairly  established, 
be  taken,  it  would  be  considerably  higher. 

The  vine,  however,  is  a  very  uncertain  crop.  Unless  it  receive 
the  exact  amount  of  heat  and  light  that  it  likes,  it  does  not  form  a 
sufficient  quantity  of  sugar ;  and  the  wine  that  is  made  from  it  is, 
of  course,  deficient  in  alcohol.  The  French,  who  are  the  best 
wine-makers  in  the  world,  have,  however,  found  a  remedy  for  this  ; 
and  now,  when  the  juice  of  the  grape  is  deficient  in  sugar,  they 
add  as  much  sugar  to  it  as  will  make  up  the  deficiency  ; — and  in 
this  manner  they  secure  the  same  strength  of  their  wine  each 
year,  and  are  in  a  great  measure  independent  of  season.  And  by 
the  aid  of  this  fact,  not  only  might  a  vintage  be  secured  in  the 
south  of  England  each  year,  but  wine  might  perhaps  be  made 
farther  north  than  even  was  the  case  before. 

There  is  a  great  deal  of  incredulity,  first,  upon  the  possibility 
of  making  wine  at  all  in  this  country;  and,  secondly,  upon  the 
possibility  of  making  good  sound  wine  from  unripe,  or  partially 
unripe,  grapes.  Besides  the  statement  that  wine  used  to  be  annu¬ 
ally  made  in  England,  we  may,  regarding  the  first  point,  quote 
the  experience  of  Mr  Hamilton,  who  made  champagne  upon  his 
propert}^  in  England.  “Many  good  judges  of  wine,"’’  he  says, 
“  thought  it  superior  to  the  best  champagne  they  ever  drank,  even 
the  Duke  de  Mirepoix  preferred  it  to  any  other  wine  ;  but  such 
is  the  prejudice  of  most  people  to  anything  of  English  growth, 
that  I  generally  found  it  prudent  not  to  declare  where  it  grew  till 
after  they  had  passed  their  vei’dict  upon  it.  The  surest  proof 
that  I  can  give  of  its  excellence  is  that  1  sold  it  to  wine  merchants 
for  50  guineas  a  hogshead;  and  one  wine  merchant  to  whom  I  sold 
cF500  worth  at  one  time,  assured  me  that  he  sold  some  of  the  best 
of  it  at  7s.  6d.  to  10s.  6d.  per  bottle.'*'’ 
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Upon  the  second  point,  we  will  state  the  authority  of  Dr  Mac- 
culloch.  “  It  has  been  fully  proved,’"  he  writes,  ‘‘  that  a  compound 
of  an  artificial  must  can  be  fabricated  from  due  mixture  of  sugar 
with  the  extractive  matter  and  saline  substances  of  fruits  capable 
of  undergoing  a  regular  fermentation,  and  of  forming  good  and 
perfect  wine.  Long  ago,  experiments  were  made  in  France,  by 
several  chemists,  with  green  grapes  and  sugar,  with  complete 
success.  I  have  repeated  these  experiments,  and  varied  them,  with 
the  best  effects.  The  produce  is  varied  with  the  management,  and 
the  result  of  the  trials  has  been  wine  resembling  champagne,  Grrave, 
Rhenish,  and  Moselle ;  and  of  qualities  so  perfect,  that  the  best 
judges  and  wine-tasters  have  not  been  able  to  distinguish  them 
from  foreign  wines.  The  grapes  may  be  used  in  any  state,  how¬ 
ever  immature.” 

One  pound  of  sugar  fermented  affords  as  much  alcohol  as  makes 
two  bottles  of  a  wine  of  the  strength  of  champagne. 

Considering  all  the  above  facts,  and,  moreover,  the  possibility, 
which  we  here  leave  out  of  the  question,  of  other  vegetable  produc¬ 
tions  affording  wine,  there  is  a  probability  that  the  time  may  come 
when  the  British  farmer,  like  the  French  one,  will  grow  upon  a 
part  of  his  farm  something  that  will  be  converted  into  wine. 

Madder  is  a  plant  that  can  perhaps  be  grown  to  greater  perfec¬ 
tion  in  this  country  than  anywhere  else.  We  doubt,  however,  if 
it  is  grown  at  all ;  and  yet  it  would  appear  to  be  a  profitable  crop. 
In  Alsace  it  is  propagated  by  using  the  sprouts  that  it  throws  out 
in  spring,  and  which  very  readily  strike.  The  soil  is  heavily 
manured  and  trenched,  and  the  planting  takes  place  in  May.  The 
roots  are  not  ready  for  gathering  until  the  second  November  follow¬ 
ing,  and  the  crop  is  estimated  to  average  about  3300  lb.  per  acre. 
This  is  equivalent  to  an  annual  crop  of  1650  lb.,  or  nearly  15  cwt. 
The  price  of  madder  fluctuates;  but  it  is  often,  we  fancy,  a  cwt. 

A  number  of  leguminous  plants  might  be  cultivated  in  this 
country  for  the  sake  of  their  ripe  seeds.  The  following  table, 
copied  from  Schwertz,  indicates  the  produce  per  acre,  and  the 
weight  of  a  bushel  of  haricots,  lentils,  and  vetches  : — 


Weight  of  bushel 
in  lb. 

Haricots,  .  47.5 

Lentils,  ■  .  62.3 

Vetches,  .  62.3 


Produce  per  acre  Weight  of  dry  straw 

in  bushels.  per  acre. 

66.7  not  stated 

39.8  do. 

41.2  2  tons  4  cwt.  2  qrs,  11  lb. 


The  Transactions  of  the  Highland  and  Agricultural  Society 
for  July  1852  contain  an  essay  on  the  cultivation  of  lentils,  by  M. 
Guillei  'ez. 

A  still  more  valuable  suggestion  was  recently  made  by  Professor 
Voelcker,  in  his  paper,  in  our  pages,  upon  Quinoa.  If,  as  seems 
very  probable,  this  plant  could  ripen  its  seeds  at  a  high  elevation 
above  the  sea,  many  of  our  uncultivated  mountains,  now  scarcely 
worth  anything,  might  afford  a  due  supply  of  grain. 
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Not  only  is  the  introduction  of  a  new  crop  a  source  of  direct 
profit  to  the  farmer,  but  its  good  influence  often  extends  further 
than  this,  and  greatly  improves  agriculture.  As  instances  of  the 
truth  of  this,  we  may  cite  the  introduction  of  clover  and  turnips. 

The  Straight  Line  and  the  Curve.  By  Mr  David  Gorrie,  Annat 
Cottage,  Errol. — Curious  notions  have  been  entertained  regarding 
the  comparative  merits  of  the  straight  line  and  the  curve.  Some 
fields  in  the  Carse  of  Gowrie  are  still  laid  out  in  curved  ridges — a 
remnant  of  the  time  when  oxen  performed  the  work  of  horses.  A 
Carse  farmer  once  argued  against  these  ridges  on  the  point  Oi 
beauty.  He  considered  that  straight  ridges  were  the  most  beauti¬ 
ful  ;  and  in  support  of  his  opinion  advanced  the  rather  question¬ 
able  proposition,  that  “  nature  never  made  a  crooked  line  !  ”  A 
contrary  argument  might  have  been  urged  on  the  other  side,  with 
fully  as  much  propriety.  But  reasons  of  a  more  metaphysical 
nature  have  been  advanced  on  this  subject.  All  persons  are  not 
content  simply  to  say,  with  certain  of  Repton’s  employers,  I 
love  an  avenue,”  or,  ‘‘  I  hate  an  avenue.”  The  author  of  a 
recently  published  nonsensical  volume,  which  pretends  to  unveil 
a  new,  and  the  only  true  philosophy,  uses  the  following  language 
in  describing  how  sublimity  may  be  defined  : — 

There  is  nothing  purposeless  in  nature,  and  hence  no  natural  bias  of  the  mind  is 
purposeless.  In  the  forms  of  things  the  mind  has  a  bias  towards  curves.  But 
why  1  There  are  many  reasons.  I  will  mention  one.  Man  cannot  comprehend 
infinity  ;  nor  can  he  derive  pleasure  from  what  he  cannot  comprehend.  A  straight 
line  has  in  it  the  principle  of  infinitude  :  unbroken,  it  is  infinite.  The  mind  strives 
to  grasp  it,  and  is  repulsed.  There  is  more  of  awe  than  pleasure  in  this  repulse. 
From  its  interminable  vastness,  we  cannot  take  in  the  thought :  we  are  doomed  to 
joyless  ignorance.  The  emotion  we  experience  is  Sublimity.  Whatever  awakens 
the  feeling,  or  impresses  us  with  the  idea  of  undefined  or  defineless  immensity,  is 
sublime.  Of  this  the  straight  line  is  suggestive  ;  hence  it  affords  the  mind  less  satis¬ 
faction  than  the  curve  ;  and  for  this  reason — the  mind  can  comprehend  the  circle.  No 
matter  how  immense  it  be,  the  mind  can  travel  round  it.  The  process  is  easy.  There 
is  something  cut  out  from  space  ;  something  we  can  comprehend  and  know.  This  is 
the  source  and  purpose  of  the  bias.  Every  natural  bias  of  the  mind  has  the  same 
tendency  ; — it  yearns  to  know. 

There  may  be  an  argument  here  in  support  of  the  author’s 
theory,  that  knowledge,  or  what  he  calls  intelligence,  is  the  only 
good  ;  that  there  is  no  such  a  thing  as  evil,  and  that  what  we  call 
sin  is  onlv  the  result  of  ionorance.  Without  referring  further  to 
the  theory  propounded  in  his  book — a  book  ill  fitted  to  attain  its 
object  of  bringing  round  the  Millennial  age — it  may  be  allowable  to 
inquire  in  how  far  the  principle  expounded  in  the  above  extract 
has  a  bearing  on  the  art  of  ornamental  gardening  ;  for  certainly  it 
would  seem  to  indicate  that  landscape-gardeners  have  hitherto,  in 
some  things,  been  acting  from  false  motives.  We  have  been 
accustomed  to  consider  that  no  landscape  can  be  really  pleasing 
that  does  not  possess  what  is  called  continuity.  This  principle 
enters  into  every  pleasing  landscape,  and  into  every  pleasing 
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painting.  And  can  it  then  be  true,  that  the  feeling  incited  by  the 
continuous  and  the  infinite  is  only  that  of  the  joyless  and  painful 
sublime  ?  It  may  be  well  to  seek  a  settlement  of  this  point 
before  saying  anything  further  about  the  straight  line  and  the 
curve.  x\nd  it  may  be  best  to  begin  by  citing  the  authority  of  at 
least  one  painter  and  one  landscape-gardener. 

A  certain  painter,  whose  name  carries  weight,  embodied  a  prison- 
scene  on  his  canvass  ;  and  the  group,  comprising  figures  of  the 
captive  and  his  friends,  who  had  come  on  a  visit  of  condolence, 
was  in  every  way  perfect.  But  the  back-ground  of  the  picture 
consisted  only  of  the  bare  and  unbroken  prison  wall,  and  the  artist 
felt  that  something  was  awanting.  To  supply  this,  he  painted  a 
window  in  the  wall — and,  small  and  grated  though  it  was,  it 
showed  that  a  universe  extended  beyond  that  prison  wall — and 
thus  completed  the  picture.  In  every  painting  that  pleases  there 
is  something  that  gives  rise  to  the  idea  of  infinitude. 

Bepton  caused  an  avenue  to  disappear  over  the  brow  of  a  rising 
ground,  that  its  termination  might  be  hidden,  and  that  it  might 
give  rise  to  the  idea  of  infinitude. 

And  why  is  it  that  an  abrupt  termination  to  a  wood  or  a  lake  is 
displeasing  ^  Why  is  it  that  we  are  less  pleased  with  a  wood,  a 
sheet  of  water,  or  a  flower  garden,  when  its  shape  is  seen  entire, 
than  when  part  is  hidden  ?  Certainly  it  is  because  the  imagina¬ 
tion  delights  in  being  exercised,  and  would  fain  soar  even  towards 
the  infinite.  If  the  infinite  gives  pain,  then  nothing  in  a  land¬ 
scape  should  be  allowed  to  awaken  the  idea  that  other  landscapes 
lie  beyond.  Let  this  be  granted,  and  the  Vision  of  Mirza  must 
be  written  over  again.  It  constituted  one  of  the  beauties  of  the 
abodes  of  bliss,  seen  in  that  vision,  that  flowery  islands  extended 
one  beyond  the  other,  in  an  azure  sea,  as  far  as  the  eye  could 
reach ;  and  there  was  no  apparent  boundary  to  the  ocean,  or 
limits  to  the  number  of  those  beauteous  islands  that  diversified 
its  surface.  If  knowledge  is  necessary  to  the  appreciation  of  the 
beautiful,  then  Mirza’s  island-studded  sea  should  have  been  a 
circular  lake,  with  table-land  of  uniform  height  forming  its  boun¬ 
dary  at  the  horizon. 

Ruskin'’s  theory  of  beauty,  though  it  has  been  objected  to  by 
certain  reviewers,  seems  to  be  truthful  when  compared  with  that 
indicated  in  the  above  extract.  He  considers  that  the  principles 
of  beauty  and  harmony,  such  as  order,  unity,  variety,  and  infini¬ 
tude,  are  typical  of  the  character  and  works  of  the  Deity ;  and, 
therefore,  that  they  are  satisfactory  to  the  human  mind.  The 
typical  theory  would  have  to  be  given  up,  were  the  principle  of 
continuity  to  be  regarded  as  displeasing,  and  as  fitted  to  give 
pain. 

The  practice  of  some  planters  has  given  countenance  to  the 
theory  of  knowledge  being  necessary  to  the  appreciation  of  the 
beautiful.  The  circular  clump  remained  long  in  fashion,  and  the 
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circle  was  only  varied  by  the  oval,  while  both  had  for  their  back¬ 
ground  a  tame  serpentine  belt  of  trees,  the  laying  down  of  the  for¬ 
mal  sweeping  lines  of  which  was  a  work  of  much  trouble,  while 
the  result  was  that  monotonous  distinctness  which  harmonises  so 
ill  with  the  natural  picturesque  character  of  trees.  That  the 
injurious  effect  of  such  planting  might  be  as  complete  as  possible, 
the  clumps  were  placed  on  all  the  higher  grounds,  as  if  clump- 
capped  knolls  had  been  expected  to  partake  of  the  poetical  beauties 
of  cloud-capped  hills.”  Even  to  this  day  there  may  be  found 
advocates  of  the  clump,  and  of  that  system  of  alternating  convex 
and  concave  sweeps,  by  which  a  plantation  may  be  adapted  to  the 
shape  of  the  hill  on  the  summit  of  which  it  stands  ;  and  may  have 
its  fence  line  carried  round  the  brow  of  the  hill,  as  near  as  may 
be  horizontally,  however  much  varied  by  hollows  and  projections 
the  hill  itself  may  happen  to  be.  This  mode  of  planting  may 
render  more  apparent  the  shape  of  the  ground  on  which  the  plan¬ 
tation  stands ;  and  this  would  certainly  be  desirable,  if  the  intelli¬ 
gence  theory  were  correct.  But  supposing  this  to  be  the  case, 
what  would  become  of  all  that  intricacy  and  variety  which  painters 
have  prized  so  much,  and  which  have  ranked  amongst  tlie  chief 
,  attractions  of  the  landscape  garden  I  When  mannerism  is  followed 
in  any  of  the  fine  arts,  it  is  of  importance  that  inquiry  should  be 
made  regarding  the  principles  of  design,  and  the  causes  which  lead 
to  the  appreciation  of  the  beautiful.  The  word  taste  is  used  by 
everybody,  but  that  word  too  often  signifies  those  likings  to  par¬ 
ticular  forms  or  fashions  which  have  no  foundation  in  truthfulness. 
And  however  little  it  may  have  been  acknowleged  by  writers  on 
the  fine  arts,  the  principles  of  beauty  and  harmony  bear  intimate 
relation  to  those  Scriptural  and  evangelical  truths,  witliout  a  know¬ 
ledge  of  which  the  position  and  prospects  of  the  human  race  are 
matters  of  dark  uncertainty.  It  is  because  this  has  been  forgotten, 
that  so  much  falsehood  in  taste  has  been  manifested.  This 
falsehood  was  greatly  prevalent  in  the  dark  ages,  especially  in 
regard  to  architecture  and  sculpture.  Recent  revivals  of  the 
painted  oriels  of  medieval  architecture  indicate  a  relapse  into 
the  weak  and  infantile  staae  of  design.  The  illustrated  maofazines 
that  have  to  date  their  existence  from  the  era  of  the  Great  Indus¬ 
trial  Exhibition  of  1851,  may  serve,  amongst  other  things,  to  form 
a  record  of  falsehood  in  taste.  As  one  illustrative  example,  what 
could  be  more  incongruous  than  a  circular  table,  having  the  body 
of  Hercules  for  its  support,  and  the  table  itself  being  nothing  else 
than  the  shield  of  the  strong  man  borne  in  a  horizontal  position  I 
When  once  taste  becomes  truthful,  figures  of  men  and  beasts,  or 
any  parts  of  them,  will  no  longer  disfigure  mere  articles  of  furni¬ 
ture.  Everything  will  then  be  in  harmony  with  its  position  and 
use. 

'  Continuity,  whether  produced  by  straight  or  sweeping  lines, 
forms  an  essential  element  in  the  general  adornment  of  a  country- 
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side,^ — an  object  which  requires  unity  in  the  whole  landscape,  and, 
consequently,  the  absence  of  all  marked  boundaries  between  policies 
and  the  grounds  surrounding  them,  and  between  the  estate  of  one 
landed  proprietor  and  that  of  another.  The  sense  of  property  is 
not  necessary  to  the  enjoyment  of  the  beautiful — that  is  to  say, 
such  a  sense  of  property  as  results  from  the  possession  of  charters 
and  parchments.  There  is  indeed  a  sense  of  property  that  height¬ 
ens  the  enjoyment  of  the  beautiful,  but  it  consists  in  an  assurance 
of  relationship  on  the  part  of  the  spectator  to  the  Owner  of  all  the 
earth,  Cowper  embodied  this  sentiment  in  one  of  his  poems,  and 
Chalmers  repeated  it  on  first  ascending  Ben  Lomond  and  casting 
his  eye  round  on  the  scenery  beheld  from  that  lofty  mountain. 
In  the  writings  of  at  least  one  landscape-gardener  a  similar  feeling 
is  recorded.  In  Loudon’s  ‘‘Treatise  on  Country  Residences,” 
published  in  1806,  when  its  author  was  but  a  young  man,  the  fol¬ 
lowing  passage  appears : — 

The  last  purpose  that  I  shall  take  notice  of  is,  where  a  person  has  in  view  to  feel 
and  enjoy  all  the  appearances  of  nature.  He  requires  few  directions  ;  his  habitation, 
whatever  it  be  of  itself,  whether  an  obscure  cottage  or  village  garret,  will  be  a  situa¬ 
tion,  if  possible,  where  “  nature,  unconfined,  displays  all  her  graces.”  His  property 
is  all  nature  ;  and,  knowing  no  bounds  to  his  estate,  he  may  therefore  change  his 
residence  at  pleasure.  Content  to  receive  from  man  only  what  are  called  the  neces¬ 
saries  of  life,  he  is  sure  of  enjoying  the  most  sublime  mental  luxuries  which  heaven 
and  earth  afford  ; — and  whether  he  opens  his  eyes  and  beholds  the  rising  ,  sun  dis¬ 
persing  the  clouds  which  empurple  the  distant  horizon,  or,  shutting  them,  contem¬ 
plates  that  variegated  circle  of  colours  which  is  formed  by  the  compression  of  the 
eyelids, — whether  he  remarks  the  ‘  green  blade  which  twinkles^in  the  sun,’  or  ‘  the 
huge  oak  which  in  the  forest  grows,’  his  soul  is  alike  exalted  in  the  discovery  of 
divinity. 

And  after  a  life  of  harassing  cares  and  incessant  labour, 
the  writer  of  this  paragraph  bore  testimony  to  the  fact,  that 
there  can  be  no  peace  of  mind  without  the  knowledge  of  Chris¬ 
tianity. 

If  there  is  sentimentalism  in  such  feelings,  it  is  of  a  truthful 
kind  ;  and  those  are  to  be  envied  who  possess  it.  Such  persons 
can  ill  appreciate  the  motives  of  those  designers  and  planters  who 
lay  it  down  as  a  rule  that  all  plantations  which  may  be  seen  “from 
the  windows  of  a  gentleman’s  house,  or  from  any  part  of  his  plea¬ 
sure-grounds,”  should  be  tastefully  laid  out — come  what  will  of 
such  as  are  not  visible  from  these  favoured  points  of  view.  The 
sentence  within  inverted  commas  occurs  in  a  modern  work  on 
arboriculture,  and  is  here  quoted  for  the  purpose  of  having  its 
principle  disowned.  A  garden  may  confine  its  beauties  within  its 
wall  or  its  hedge ;  and,  to  preserve  its  character  as  a  place  of  seclu¬ 
sion,  it  is  requisite  that  it  should  do  so  ;  but  the  beauties  of  plan¬ 
tations  should  belong  primarily  to  the  district  of  country  in  which 
they  exist.  Hence  the  error  of  those  designers  who  surrounded 
the  park  by  an  exclusive  belt  of  trees  was  an  error  of  principle, 
and  not  merely  to  be  condemned  on  account  of  changes  in  fashion. 
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It  is  possible  for  fashions  to  change,  and  yet  for  principles  to  re¬ 
main  unaffected. 

This  brings  us  back  to  the  point  of  dispute  between  the  com¬ 
parative  merits  of  the  straight  line  and  the  curve.  Both  have 
been  fashionable,  and  both  have  been  unfashionable.  It  is  not 
necessary  that  the  one  should  be  condemned  for  the  sake  of  up¬ 
holding  the  other.  Were  it  true  that  the  infinite  gives  pain,  and 
that  the  straight  line  is  peculiarly  suggestive  of  the  infinite,  then 
farewell  to  the  avenues  of  the  French  style,  the  canals  of  the 
Dutch  style,  the  terraces  of  Italy,  and  all  the  distinguishing  fea¬ 
tures  of  modern  street  architecture ;  Princes  Street,  once  the 
pride  of  the  Scottish  metropolis,  becomes  a  deformity ;  and  the 
promenade  of  the  Champs  Elysee  in  Paris  must  be  broken  up,  and 
have  its  fine  perspective  destroyed  by  the  introduction  of  serpen¬ 
tine  lines.  But  the  infinite  does  not  give  pain,  and  the  straight 
line  is  not  necessarily  or  exclusively  suggestive  of  the  infinite. 
On  the  contrary,  the  straight  lines  and  consequent  right  angles 
of  geometric  landscape-gardening  have  oftentimes  an  effect  exactly 
contrary  to  that  of  continuity,  while  the  alternating  curves  of  the 
“  line  of  beauty  ”  may  well  invite  the  idea  of  infinitude.  By  a 
circle,  or  any  segment  thereof,  “  there  is  something  cut  out  from 
space — something  we  can  comprehend  and  know  \  ’  but  this  can¬ 
not  be  said  of  the  serpentine  line,  or  line  of  beauty ;  and  yet  every 
one  will  allow  that  this  line  is  more  beautiful  than  any  correctly 
drawn  segment  of  a  circle.  The  matter  resolves  itself  into  this — 
that  beauty  is  not  confined  exclusively  either  to  the  straight  line 
or  the  curve ;  and  to  neither  is  it  necessary  to  attach  the  idea  of 
a  painful  sublimity.  The  sublime  grandeur  of  a  wild  rocky  or 
mountainous  country  has  nothing  to  do  with  straight  lines ;  and 
the  beauties  of  a  terrace  or  promenade  exist  independently  of  the 
curve.  There  is,  indeed,  a  peculiar  beauty  in  a  crescent  or  circus 
of  street  houses  ;  but  part  of  this  beauty  is  the  result  of  contrast, 
and  a  city  would  have  a  monotonous  effect  were  all  its  streets  to 
be  segmental  or  circular. 

The  cone  has  been  reckoned  to  possess  a  greater  degree  of  beauty 
than  any  other  body,  because  it  unites  the  three  elementary  forms 
of  the  right  line,  the  triangle,  and  the  circle.  This  supposes  that 
all  the  three  forms  are  beautiful,  and  the  landscape-gardener  will 
be  safe  to  act  on  this  supposition.  In  some  styles  of  gardening 
these  elementary  forms  may  be  combined,  and  in  others  it  is 
necessary  to  keep  them  separate.  ,  In  picturesque  planting  the 
serpentine  line  is  to  be  avoided  equally  with  the  straight  line  or 
the  triangle.  In  forming  fences  around  proposed  plantations,  it 
is  necessary  sometimes,  to  save  expense,  to  choose  lines  that  are 
straight  or  of  easy  curves ;  but  intricacy  may  be  produced  even 
when  the  trees  are  young,  by  planting  groups  without  the  fence, 
and  by  leaving  spaces  unplanted  within  it.  These  blank  spaces 
within  the  fence  may  afford  grass  for  cutting,  and  will  thus  be  not 
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altogether  useless.  This  mode  of  planting  may  be  condemned  by 
him  who  looks  at  a  plantation  only  with  the  eye  of  a  practical 
forester,  and  who  regards  blank  spaces  as  deformities,  and  thinks 
that  a  plantation  is  only  perfect  when  all  its  space  is  occupied  with 
free-growing  trees  standing  at  regular  distances.  The  forester 
and  the  picturesque  planter  act  from  diverse  motives ;  the  one 
looks  to  the  pecuniary  value  of  the  trees,  and  the  other  to  their 
individual  or  collective  beauty.  Let  the  forester  have  it  all  his 
own  way,  and  picturesque  beauty  will  be  sacrificed;  but  the  de¬ 
signer  may  provide  at  once  for  beautiful  effect,  and  for  pecuniary 
value  in  a  large  measure — though,  of  course,  something  of  this  last 
must  be  sacrificed. 

Whatever  lines  and  forms  may  be  adopted,  it  will  be  well  for 
the  landscape-gardener  to  adhere  to  the  grand  leading  principle  of 
continuity,  or  unboundedness  in  scenery.  Let  metaphysical 
philosophers  say  what  they  will  about  the  necessity  of  knowledge 
to  the  enjoyment  of  the  beautiful,  that  landscape  will  always  have 
the  most  pleasing  effect  which  affords  food  to  the  imagination 
rather  than  to  the  reason.  The  soul  is  immortal  and  aspiring, 
and  delights  in  picturing  an  extension  of  the  scenery  that  lies 
within  the  range  of  the  bodily  vision.  This  occupation  is  entirely 
connected  with  the  imagination,  and  is  unaffected  by  any  know¬ 
ledge  we  may  possess  regarding  the  real  character  and  appearance 
of  what  is  hidden  in  a  landscape.  It  is  enough  if  at  the  farthest- 
off  point  of  any  object  there  be  no  appearance  of  abruptness,  but 
rather  something  to  excite  the  idea  of  continuation,  and  lead  to 
an  aspiring  after  the  infinite.  When  a  landscape  is  ornamented 
in  this  way,  we  may  say  with  the  poet,  “Immortals  have  been  here  ; 
could  aught  but  souls  immortal  this  have  done!” 

Experiments  on  the  Vegetation  of  Barley  in  Artificial  Soil,  By 
Dr  W,  Henneberg,  Chemist  to  the  Royal  Agricultural  Society 
of  Hanover. — I  was  charged  by  the  President  of  the  Agricultural 
Society  again  to  make  use  of  the  experimental  boxes  placed  in  the 
Botanic  Garden  at  Brunswick,  which  had  remained  unemployed 
since  the  departure  of  Professor  Polstorff,  who  handed  over  to  me, 
at  my  request,  the  result  of  the  experiments  on  vegetation  previ¬ 
ously  instituted  by  himself.  On  the  following  report  of  these  in 
the  summer  of  1851,  I  immediately  published  some  remarks,  in 
order  to  guard,  from  the  commencement,  my  colleague  Mr  Phin, 
the  botanic  gardener  there,  and  myself,  from  the  reproach  of  over 
self-estimation  of  our  performances.  We  would  wish  our  work  to 
be  regarded  as  only  an  “attempt  at  experiments.”  A  publication 
of  this  attempt  is  justified,  at  any  rate,  in  this  point  of  view,  that 
a  preliminary  indication  of  the  sources  of  failure  which  occur  in  a 
particular  kind  of  experimental  researches,  conduces  to  the  render¬ 
ing  the  result  of  later  labours  in  this  field  more  certain.  Mr 
Polstorff ’s  researches  on  the  constituent  parts  of  the  soil  neces- 
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sary  to  tlie  successful  growth  of  barley  plants,  has  led  to  the 
conclusion* — 

] .  “A  soil  which  is  endowed  with  the  most  appropriate  and 
most  superior  physical  properties  for  the  cultivation  of  plants, 
vields  no  crops  when  limited  to  these  alone.” 

2.  “  A  soil  which  is  free  from  all  organic  substances  yields  the 
highest  return,  provided  it  possesses  the  appropriate  physical 
qualities,  and  contains,  in  a  suitable  form,  the  necessary  mineral 
constituents  of  plants.” 

In  order  to  arrive  farther  at  the  knowledge  of  the  regularity 
which  presides  in  the  life  of  plants,  we  have  at  present,  in  regard 
to  the  nutritive  constituents  of  the  soil,  to  direct  our  particular 
attention  to — 

] .  The  quality. 

2.  The  quantity. 

.3.  The  form  of  the  mineral  manure-media. 

We  therefore  proposed  to  ourselves  the  following  propositions 
for  our  experiments  on  barley  culture  : — 

1.  PolstorlF’s  experiments  had  given  the  result,  that  the  addi¬ 
tion  of  a  so-named  humus  matter — as,  for  example,  decaying 
veoetable  matter — to  the  kind  of  soil  consistino^  of  mineral  bodies, 
had  been  without  any  favourable  influence  on  the  vegetation  or 
the  barley.  Nay,  more,  in  the  year  1847,t  the  box  No.  7,  which 
contained  no  humus,  gave  1863  grs.  more  in  grain  and  straw  than 
the  box  No.  8,  in  which  the  same  mineral  constituents  were  mixed 
with  ^  lb.  of  humus.  A  repetition  of  this  experiment  seemed  ot 
importance,  as  we  must  consider  the  humus,  even  according  to  the 
most  decided  opponents  of  the  humus  theory,  as  a  source  of  the 
nutrition  of  plants. 

2.  In  order  to  procure  the  most  suitable  chemical  form  of  the 
mineral  constituents  of  the  soil  which  should  bear  barley,  we 
selected  three  different  compositions.  The  mineral  matters  were 
at  one  time  formed  into  the  simple  mixture  which  is  regarded  as 
that  of  the  barley  ashes,  with  the  distinction  that,  instead  of  the 
phosphate  of  lime  or  burnt  bones,  flnely  powdered  animal  charcoal 
was  employed.  In  both  these  cases  the  mixture  was  so  prepared 
that  the  insoluble  matters  of  it  in  the  water,  especially  the  bone 
earth,  were  conveyed  in  soluble  combinations ;  at  one  time  by 
treatment  with  sulphuric  acid,  and  at  another  by  the  calcination  of 
the  mixture  at  a  red  heat. 

3.  The  favourable  influence  of  a  manure  with  salts  of  ammonia 
on  the  cereals,  and  species  of  grass  generally,  may  no  longer, 
indeed,  be  doubted,  after  the  experiments  of  last  year ;  and  yet, 
in  the  opinion  of  some  vegetable  physiologists,  it  was  a  question 


*  Communications  of  the  Agricultural  Society  in  the  Duchy  of  Brunswick,  17,  75. 
+  Communications  of  the  Agricultural  Society  in  the  Duchy  of  Brunswick,  15,  43. 
Also  Ann.  d.  Chem.  et  Bharm.,  26,  180. 
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whether  or  not  to  the  mineral  manures  which  occur  in  the  ammo- 
niacal  manures  (guano  and  ganche,*  for  example)  is  to  be  ascribed 
the  principal  part  of  their  favourable  effect,  or  whether  the  supply 
of  the  ammonia  may  not  especially  stimulate  the  vegetation,  and 
thereby  cause  to  be  more  easily  assimilated  many  materials  impor¬ 
tant  to  the  life  of  plants,  which  are  contained  in  the  soil  in  a  form 
little  adapted  to  assimilation.  We  have  here  especially  had  in 
view  the  solubility  of  the  phosphate  of  lime  in  watery  solutions  of 
ammoniacal  salts.  In  order  to  elucidate  this  relation,  we  con¬ 
ducted  some  experiments  with  a  pure  salt  of  ammonia,  (sal-am¬ 
moniac,)  and  added  it  to  the  three  different  mineral  manures. 

4.  The  quantity  of  the  manure  was  hitherto  not  regarded,  as 
comparative  experiments  had  been  made  with  different  quantities 
of  it,  but  each  experiment-box  contained  such  a  mixture  of  ash 
constituents  as  corresponded  to  six  of  the  most  abundant  crops 
which  Mr  Polstorff  had  before  observed  in  the  boxes.  The  weight 
of  the  mixtures  of  the  different  manures  was  so  calculated  that 
they,  the  sulphuric  acid,  water  and  charcoal,  being  excluded, 
should  contain  like  quantities  of  the  elementary  constituents. 

The  experimental  boxes  are  lined  with  lead,  provided  at  the 
bottom  with  a  hole,  (for  the  outflow  of  water,)  and  in  size  2  feet 
long,  1^  foot  broad,  and  IJ  foot  deep.  The  artificial  soil  which 
serves  to  fill  them  consists  of  1  part  by  measure  of  a  mixture  of 
1  part  by  weight  of  white  bole,  2  parts  by  weight  of  chalk,  IJ 
parts  by  weight  of  wood  charcoal,  and  3  parts  by  measure  of  white 
sand.  In  addition,  each  box  contains  the  ash  constituents  of 
lb.  of  dry  tree  soil,t  partly  as  ashes,  partly  as  unburnt  tree  soil. 
For  the  purpose  of  providing  the  plants  with  soluble  gravel  earth 
and  kali,  a  preparation  of  felspar  was  employed,  which  was 
obtained  by  submitting  to  a  red  heat  3  parts  of  prepared  felspar, 
and  5  parts  of  burnt  lime.  The  mass  heated  to  redness  was 
allowed  to  fall  to  pieces  in  the  air,  the  whole  reduced  to  powder, 
and  I^  lb.  of  this  mass  allotted  to  the  corresponding  boxes.  For 
exhibiting  the  specific  manures,  there  was  mixed 

6  parts  of  bone-ashes,  or  a  corresponding  mixture  of  bone-charcoal. 

1  part  of  calcined  soda. 

1  do.  burnt  magnesia. 

1  do.  burnt  gypsum. 

1  do,  common  salt. 

The  manure  A  consists  of  a  mere  mixture  of  these  bodies.  It 
contains  phosphate  of  lime  in  the  form  of  bone-charcoal,  and  1926 
grs.  of  it  correspond  to  the  six  crops  of  2000  grs.  of  grain,  and 
2700  grs.  of  straw.  The  reaction  of  the  manure  is  alkaline. 

For  composing  the  manure  B,  (used  b}^  Polstorff  in  the  earlier 
experiments,)  the  bone-charcoal  was  reduced  to  ashes,  and  then 
exposed,  along  with  the  other  substances,  in  a  crucible  to  a  red 

*  The  liquid  manures  of  stables  and  byres  are  thus  named. 

f  By  ‘‘  tree  soil  ”  we  believe  decayed  vegetable  matter,  or  soil  rich  in  humus,  is 
meant. 
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heat.  1440  grs.  of  this  preparation  present  the  equivalent  for 
1926  grs.  of  the  manure  A.  B  also  has  an  alkaline  reaction. 

For  the  composition  of  the  manure  C,  the  bone-charcoal  was 
put  into  water,  and  mixed  with  fifty  per  cent  of  English  sulphuric 
acid,  then  soda  and  magnesia,  and  last  of  all  gypsum  and  common 
salt  were  stirred  into  the  mixture.  3541  grs.  of  this  mass  dried, 
in  a  water  bath,  are  equivalent  to  1926  grs.  and  to  1440  grs.  respec¬ 
tively  of  the  mixtures  A  and  B.  The  preparation  being  completed, 
shows  a  neutral  reaction.  107  grs.  of  sal-ammoniac,  which  were 
employed  in  each  box  as  aminoniacal  manure,  are  equal,  perhaps, 
to  a  guano  manure  of  350  lb.  per  Prussian  acre. 

The  distribution  of  the  manures  into  the  different  boxes  was  as 
follows  : — 

Box  No.  1,  .  Tree-earth  ashes. 

„  2,  .  Burnt  felspar,  tree-earth  ashes,  and  manure  B. 

The  rest  of  the  boxes  contained  together  burnt  felspar,  unburnt 
tree-earth ;  and  in  regard  to  the  other  manures,  they  differed  in 
the  following  manner  : — 

No.  3,  manure 

4 

W  )> 

5)  55 

}}  '^ )  55 

55  ^5  55 

The  box  No.  1,  without  specific  barley-manures,  ought  to  give 
the  measure  of  the  capability  of  production  ('productiveness)  of  the 
artificial  soil,  and  of  the  tree-earth  ashes  mixed  with  it.  The  2d 
and  3d  boxes — which  differed  from  each  only  in  this,  that  the  one 
contained  tree-earth  unreduced  to  ashes,  and  in  the  other  it  was 
converted  into  ashes — refer  to  the  question  respecting  the  influ¬ 
ence  of  the  organic  manures.  The  boxes  3,  4,  and  5,  should,  to¬ 
gether,  explain  the  most  suitable  form  of  the  mineral  manure.  The 
boxes  6,  7,  and  8,  contain  the  different  mineral  manures  in  the 
same  succession  as  in  from  3  to  5,  only  there  occurs  in  them  at 
the  same  time  the  sal-ammoniac  manure,  for  the  purpose  of  solving 
the  first  of  the  three  queries  proposed. 

The  boxes  were  filled,  on  the  10th  May  1851,  with  tree-earth 
and  felspar,  to  the  depth  of  from  4  to  5  inches,  and  the  specific 
manures  were  introduced  by  the  hand  to  a  somewhat  smaller 
depth.  The  intermingling  of  the  manure  materials  at  so  slight  a 
depth  under  the  surface  was  done  in  the  anticipation  that  the 
weather  would  continue  as  rainy  as  it  had  been  previously.  The 
fall  of  rain-water  would  then  produce  in  the  best  way  the  uniform 
mixing  of  the  soluble  constituents  with  the  rest  of  the  soil,  whilst 
there  would  have  been  reason  to  fear,  had  the  manures  been  mixed 
to  the  bottom  along  with  the  earth,  that  an  important  part  would 


B. 

A. 

C. 

B  and  sal-ammoniac. 
A. 

C. 
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have  flowed  out  of  the  box  from  the  rain  trickling  through.  The 
anticipation  of  the  rain  was  not  fulfilled,  and  it  was  found  to  be 
necessary  to  have  recourse  to  abundant  sprinkling  with  distilled 
water. 

On  the  17th  May,  46  grains  of  barley  were  all  deposited  in  each 
experimental  box,  two  at  a  time  in  each  plant-hole,  and  in  five 
rows,  removed  from  each  other  respectively  four  inches.  The 
seed  was  the  ordinary  two-rowed  small  barley  ;  a  grain  of  which 
weighed  0.75  grs.,  so  that  the  seed-corn  amounted  to  about  34.4 
grs.  per  box.  According  to  the  arrangement,  the  sal-ammoniac 
manure  was  given  to  the  three  last  boxes. 

The  barley  sprang  up  on  the  27th  May.  On  the  7th  June, 
when  the  plants  w^ere  two-leaved,  and  about  four  inches  high  to 
the  extreme  point  of  the  leaf,  they  had  dwindled  down  to  about 
twenty-three  plants  per  box.  The  box  No.  1  had  a  decided 
superiority  in  a  rapid  development  of  the  plants ;  on  the  other 
hand,  the  plants  in  the  boxes  6,  7,  and  8,  were  distinguished  by 
a  far  darker  colour. 

The  constitution  of  the  earth — where  the  tree-earth  was  awant- 
ing,  most  particularly  in  the  box  No.  2 — was  not  such  as  is  desired 
for  a  barley  soil,  being  somewhat  too  stifl".  The  due  state  of  mois¬ 
ture  was,  when  the  rain  was  deficient,  supplied  by  sprinkling  with 
distilled  water. 

In  the  progress  of  the  vegetation,  the  plants  in  box  No.  1  ran 
through  the  stages  rapidly  and  uniformly  ;  the  plants  in  the  other 
boxes  proceeded  slowly  and  unequally.  The  weather  during  the 
summer  and  autumn  of  the  year  was  altogether  adapted  to  make 
exact  results  impossible,  even  though  all  the  other  conditions  of  a 
favourable  result  had  been  fulfilled  in  the  conducting  of  the  ex¬ 
periments.  The  harvest  could  not  be  begun  before  the  9th  of 
September;  it  was  prolonged  to  the  11th  October;  and  we  were 
even  then  obliged  to  reap  the  ears  partly  unripe,  as  we  were  afraid 
of  otherwise  entirely  losing  the  produce.  Mice  had  got  there,  and 
bit  off  the  ripe  ears,  and  stript  off  the  grain.  The  irremediable 
loss  which  thus  happened,  might  be  calculated  to  a  certain  degree, 
as  the  proportion  of  straw  to  grain  was  ascertained  in  the  unripe 
ears ;  and  by  means  of  the  proportional  number  thus  found,  a  con¬ 
clusion  was  formed  of  the  weight  of  the  grain  produced  from  the 
known  weight  of  the  straw.  In  the  following  table  the  corrected 
productive  results  are  stated  ;  and  where  only  a  proportionally 
small  part  of  the  corn  crop  served  for  determining  the  entire  pro¬ 
duce,  the  sign  (??),  and  where  the  mice  had  actually  caused  damage, 
but  in  a  slighter  degree,  the  sign  (?)  are  added  to  the  numbers. 
The  weights  were  taken  in  January  1852. 
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No.  of 
the  Box. 

Time  of  Harvest. 

Number 

Of  the 
Plants. 

Of  the 
Haulms. 

1. 

Sept. 

9 

28 

58 

2. 

Sept.  25  to  Oct.  11 

21 

35 

Sept. 

9  to  Oct.  11 

22 

? 

4. 

Oct. 

4  to  11 

23 

44 

5. 

Sept. 

9  to  Oct.  4 

23 

77 

6. 

Oct. 

11 

23 

79 

7. 

Oct. 

4  to  11 

23 

80 

8. 

Sept. 

9  to  25 

23 

77 

Weight  when 
dried  in  the  air 

Total  Crop. 

Corn 

Weighed. 

Stubble  I5  inch 

long,  and  Roots. 

Of  the 
Corn. 

Of  the 
Straw. 

gr. 

gr- 

gr. 

gr. 

gr. 

672 

765 

1437 

0.73 

110 

1.00 

:  1.14 

166 

273 

439  (?) 

0.61 

45 

1.00 

:1.64 

565 

531 

1069  (?) 

0.73 

77 

1.00 

:  1.94 

297 

405 

702  (?  ?) 

0.56 

47 

1.00 

:  1.36 

519 

614 

1133 

0.67 

74 

1.00 

:  1.18 

553 

753 

1306  (??) 

0.65 

90 

1.00 

:  1.36 

699 

748 

1447  (?  ?) 

0.53 

90 

1.00 

:  1.07 

898 

848 

1746 

0.68 

no 

1.00 

:  0.94 

If  the  produce  of  the  first  box,  which  had  contained  no  specific 
barley  manure,  but  merely  tree-earth  ashes  as  the  manure  mate¬ 
rial,  exceeded  in  a  striking  degree  that  of  most  of  the  others,  we 
can  only  ascribe  this  to  the  circumstance,  that  in  No.  2  to  8  the 
quantity  of  the  mineral  manures — viz.,  of  the  preparation  of  the 
felspar,  was  too  large  in  proportion  to  the  artificial  soil  mixed 
with  it.  This  discovery  was  made  some  time  ago  by  Professor 
Magnus,  in  Berlin,  whose  experiments  on  vegetation  in  sugar 
charcoal  then  first  took  place,  when  he  had  removed  the  excess  of 
the  mineral-manure  material  from  it  by  extraction  with  water. 
We  can  understand  the  cause  of  the  failure,  especially  in  No.  2, 
where  the  roots  of  the  plants,  instead  of  penetrating  deeply, 
Jiad  developed  themselves  along  the  surface,  and  this  evidently 
because  here  the  excess  of  the  manure  material  had  floated 
above.  The  soil,  moreover,  of  this  box  immediately  under  the 
surface  had  a  compactness  which  could  not  answer  for  barley 
plants.  The  productiveness  of  the  soil  in  box  No.  1,  which  con¬ 
tained  no  specific  barley  manure,  is  easily  explained.  The  ash 
constituents  for  a  crop  of  1437  grs.  are  richly  afforded  by  the 
wood-charcoal  and  the  burnt  tree-earth  of  the  mixture.  The 
foreseen  rapid  decrease  of  the  produce  of  this  box  during  the  suc- 
eeeding  years  will  supply  a  new  proof  of  the  indispensableness  of 
the  ash  constituents.  If  we  leave  the  box  No.  1  out  of  considera¬ 
tion,  and  compare  the  crop  results  of  the  other  boxes  with  each 
other,  we  shall  then  obtain  the  following  answers  to  the  queries 
proposed : — 

1.  From  comparing  the  boxes  Nos.  2  and  3,  a  very  favourable 
influence  of  the  organic  manure  appears  here  very  evident.  The 
box  No.  3,  which  was  manured  with  tree-earth,  unreduced  to  ashes, 
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gave  nearly  2^  fold  more  in  the  total  produce,  and  3J-  fold  more  in 
corn  than  No.  2.  How  hir  this  improvement  of  the  soil  is  to  be 
ascribed  to  the  mechanical  action  of  tree-earth,  and  how  far  to 
its  chemical  effect,  we  cannot  decide.  Polstorff’s  experiments,  in 
1847,  have,  as  mentioned,  not  verified  an  increase  of  produce 
through  organic  manure. 

2.  In  regard  to  the  most  suitable  chemical  form  of  the  mineral 
manure,  we  see  from  the  table  of  the  crops,  that  the  boxes  Nos.  5 
and  8,  which  were  both  manured  with  the  sulphuric  acid  prepara¬ 
tion,  in  the  two  corresponding  series  of  experiments,  3-5  and  6-8 
have  yielded  the  highest  produce.  It  would  thence  follow,  that 
the  form  of  the  sulphuric  acid  salts  is  the  most  preferable,  at  least 
for  one  year’s  effect.  Whether  calcined  ashes,  (Polstorff’s  prepa¬ 
ration,)  or  the  mere  ash-mixture  is  to  be  preferred,  cannot  be 
determined  with  certainty  from  the  crop  results.  The  two  boxes 
3  and  4  speak  decidedly  for  Polstorff’s  preparation.  It  has, 
compared  with  the  ash-mixture,  yielded  a  higher  total  produce,  by 
about  a  half,  and  about  a  double  higlier  corn  produce.  In  the 
boxes  6  and  7  the  case  is  reversed  ;  though  the  deviations  in  favour 
of  the  mere  mixture  are  not  so  striking  as  those  in  3  and  4,  they 
will  be  found  in  favour  of  the  other  manure.  A  particular  influence 
of  the  ammoniacal  manure  probably  manifests  itself  in  these 
differences  of  result. 

3.  The  latter  has  always  increased  the  result,  and  in  the  propor¬ 
tion,  indeed,  of  2931  to  4499,  (“  sic  in  original,”)  when  the  returns 
of  the  crops  in  both  series  of  boxes  3-5  and  6-8  are  compared 
together.  W e  observed  this  increase  of  produce  in  every  form  of 
the  mineral  manure,  though  not  everywhere  in  an  equally  high 
degree ;  and  in  the  most  striking  manner  where  the  mere  mixture 
of  the  unprepared  ash-constituents  is  employed.  The  effect  of 
107  grs.  of  sal-ammoniac  on  the  crop,  in  the  boxes  manured 
with  salts  of  sulphuric  acid,  will  be  expressed  by  the  number 
0.53  ;  in  that  manured  with  calcined  ashes,  by  the  number  0.22 
(the  returns  of  produce  are  in  the  proportion,  viz.  of  I  to  1.53, 
and  I  to  1.22)  ;  the  value,  calculated  in  the  same  way,  amounts, 
in  the  boxes  manured  with  the  ash-mixture,  to  1 .06.  Had  the 
favourable  influence  of  the  sal-ammoniac  manure  its  foundation 
only  in  this,  that  it  provided  the  plants  with  a  nutritive  matter 
necessary  to  tlieir  constitution,  it  could  not  then  be  comprehended 
why  the  saiue  quantity  should  at  one  time  produce  a  smaller,  and 
at  another  a  greater  effect.  But  a  difference  of  effect  is  evidentlv 
displayed  in  the  present  experiments.  With  respect  to  the  cause 
of  this  difference,  we  shall  show,  by  a  consideration  of  the  fact, 
that  the  increase  of  the  produce  is  the  most  marked  where  an 
exclusive  preparation  of  the  ash-constituents  has  not  been  em¬ 
ployed — where  the  phosphoric  acid,  for  example,  in  the  form  of 
insoluble  bone-earth,  stood  at  the  disposal  of  the  plants.  The 
sal-ammoniac  was  in  this  case,  as  it  were,  the  mediator  of  a  more 
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easy  assimilation  of  the  phosphoric  acid.  We  have,  therefore, 
here  also  to  distinguish  a  direct  and  an  indirect  effect  of  the 
manure-medium. 

The  result  of  the  experimental  researches  which  aim  at  a  further 
cultivation  of  the  doctrine  of  manures,  will  essentially  depend 
upon  the  attention  that  is  paid  to  this  distinction.  Hitherto 
experience,  viz. — of  English  land  cultivators — teaches  (as  the 
author  has  pointed  out  in  another  place  that  for  the  highest  cul¬ 
tivation  of  the  soil,  the  mass  of  certain  manure  materials  is  of 
high  importance.  The  highest  possible  intensity  of  economical 
management  of  a  landed  proper!}^  appears  to  be  dependent  upon  a 
surplus  of  salts  of  phosphoric  acid,  along  with  mineral  materials, 
and  to  a  surplus  of  azotised  matter  along  with  the  nutritive  media, 
which  is  richly  supplied  by  the  atmosphere  to  the  plants  growing 
wild.  Both  phosphoric  acid  and  azote  are  supplied  to  the  land 
from  without,  as  articles  of  commerce.  We  propose  to  ourselves 
the  further  prosecution  of  the  special  plan,  which  serves  as  the 
base  of  this  inquiry ;  and  entreat  that,  until  further,  the  value  of 
hypotheses  only  may  be  attached  to  our  conclusions. 

Parhs  and  P/easwrc- (rrc>^^?^<7s•.t--Landscape-gardening,  properly 
so  called,  originated  in  England,  and  hitherto  it  has  owed  its 
improvement  and  progress  chiefly  to  the  labours  of  English  artists 
and  authors.  It  is  remarkable,  that,  while  Scotland  has  been  the 
nursery  of  able  horticulturists,  some  of  whom  have  become  skil¬ 
ful  garden  architects,  or  planners^  as  they  used  to  be  called  in 
our  northern  parlance — it  has,  previous  to  the  existing  genera¬ 
tion,  produced  no  landscape-gardener  of  any  celebrity,  with  the 
exception  of  the  late  Mr  Loudon,  and  he  practised  almost  exclu¬ 
sively  in  the  south.  The  art,  indeed,  was  not  entirely  neglected 
among  us.  Old  pleasure-grounds,  originally  formed  in  the 
French  or  Dutch  style,  were  improved,  and  new  places  were  laid 
out,  either  by  native  talent,  which  contented  itself  with  single 
efforts,  or  by  the  labours  of  English  practitioners.  Landscape¬ 
gardening,  however,  was  a  favourite  subject  of  study  with  literary 
country  gentlemen.  Sir  Walter  Scott,  we  believe,  designed  his 
own  grounds  at  Abbotsford,  and  wrote  some  pleasing  essays  on 
gardening  and  planting.  Other  amateurs  have  begun  with  the 
improvement  of  their  own  residences,  and  have  been  induced  to 
give  the  public  the  benefit  of  their  experience.  These  gentle¬ 
men,  it  is  understood,  have  been  very  successful  in  the  talking 
department  of  the  profession — a  much  more  important  element, 
in  the  practice  of  some  of  the  arts,  than  the  inexperienced  are  apt 
to  imagine.  So  far  as  we  are  aware,  the  author  of  this  volume  is 
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the  first  who,  after  a  professional  education  specially  adapted  to 
his  views  in  life,  has  devoted  himself,  as  a  resident  in  Scotland,  to 
the  practice  of  landscape-gardening.  It  is  evident  from  his  book 
that  he  has  not  confined  his  studies  or  his  practice  to  this  country. 

In  his  preface,  Mr  Smith  informs  us  that  he  had  been  often 
requested  by  his  employers  to  recommend  a  book  on  landscape¬ 
gardening,  and  that  he  had  much  difficulty  in  finding  one  sufii- 
ciently  practical  and  intelligible.  We  do  not  wonder  at  this,  for 
though  the  literature  of  the  art  is  by  no  means  scanty,  there  is 
hardly  a  book,  with  the  exception,  perhaps,  of  Grilpin's  “  Hints,” 
and  it  is  only  limited  in  its  range,  which  at  all  approaches  that 
character.  The  authors  of  note  have  generally  done  the  very  reverse 
of  writing  “  small  books  on  great  subjects.'"  Their  lucubrations, 
for  the  most  part,  have  been  bulky,  expensive,  and  not  unfrequently 
deformed  by  an  acrimony  of  controversial  discussion  scarcely  sur¬ 
passed  by  the  rabid  disputes  of  philologists.  Mr  Smith  has  aimed 
at  avoiding  these  faults,  while  he  has  sought  to  supply  their  de¬ 
ficiencies  ;  and  we  think  he  has  perfectly  succeeded.  In  a  mode¬ 
rate-sized  readable  volume,  he  has  exhibited  the  substance  of  what 
has  hitherto  been  known  of  the  principles  and  practice  of  the  art, 
and  has  added  some  important  contributions  of  his  own.  His  in¬ 
formation  is  presented  in  a  well-arranged  and  compact  form,  and 
is  expressed  in  a  style  which,  if  it  has  no  pretensions  to  eloquence, 
is  simple,  direct^  and  perspicuous.  Any  reader  of  ordinary  intel¬ 
ligence  and  acquirements  will  be  able  to  understand  the  whole 
volume,  with  the  exception,  perhaps,  of  the  valuable  scientific 
matter  in  the  last  two  chapters,  which  is  intended  more  particularly 
for  practical  botanists.  We  are  not  acquainted  with  any  book  so 
likely  to  render  efficient  aid  to  a  proprietor  engaged  in  improving 
his  grounds. 

The  work  is  divided  into  fourteen  chapters,  and  its  substance 
will  be  most  readily  estimated  from  the  following  enumeration  of 
their  subjects  :  The  House  and  Offices — The  Approach — Pleasure- 
grounds,  and  Flower-gardens — The  Park^ — Ornamental  Characters 
of  Trees,  detached  and  in  combination — Planting — Fences  of  the 
Park  and  Pleasure-grounds — Water— The  Kitchen,  Fruit,  and 
Forcins:  Gardens — Public  Parks  and  Gardens — The  Villa — Gene- 
ral  Observations  on  the  laying-out  and  improvement  of  grounds — 
The  Arboretum — The  Pinetum.  Our  limits  will  not  permit  us 
to  enter  into  a  detailed  account  of  each  of  these  chapters,  which,  of 
course,  are  not  all  of  equal  interest  or  originalty.  Mr  Smith  gives 
them  all  as  the  results  of  his  own  experience,  and  the  reader  will 
find  in  them  much  precise  information,  and  definite  and  apparently 
well-considered  judgments,  on  matters  of  difficulty. 

Passing  over,  then,  the  chapters  on  the  House  and  the  Approach, 
not  as  being  unimportant,  but  as  likely  to  occupy  too  much  of  our 
space,  and  simply  alluding  to  the  very  interesting  series  of  re¬ 
marks  on  the  Pleasure-ground  and  Flower-garden,  we  are  called. 
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by  the  leading  subject  mentioned  on  the  title-page,  to  direct  our 
attention  to  Chapter  iv. — the  Park — which  is  one  of  the  ablest 
in  the  volume.  After  some  ingenious  observations  on  the  unity 
of  the  Park,  the  natural  and  acquired  characters  of  the  ground, 
and  the  surfaces  to  be  planted,  the  author  proceeds  to  the  arrange¬ 
ment  of  woods  in  the  Park.  Part  of  this  article  we  may  quote  as 
a  specimen  of  the  work  : — 

In  carrying  out  the  arrangements  of  the  woods,  the  designer  should  begin  with  form¬ 
ing  certain  leading  systems  of  masses  to  be  filled  up  and  completed  by  secondary  and 
minor  combinations,  together  with  the  necessary  clumps  or  groups  of  scattered  trees. 
For  the  principal  masses  a  few  leading  positions  should  be  selected.  The  House  and 
Pleasure-grounds  should  be  included  in  one.  A  hill,  or  rising  ground,  or  rounded 
eminence,  may  form  the  centre  of  a  second  or  third  ;  while  the  boundary  of  the  park 
towards  the  home-farm,  or  other  portion  of  the  boundary  where  disagreeable  objects 
are  to  be  concealed,  may  afford  room  for  a  fourth  or  fifth.  The  secondary  combina¬ 
tions,  though  inferior  in  extent  to  the  primary  ones,  will  yet  in  many  parks  be  of 
sufficient  dimensions  to  veil  the  stables  and  farm-offices,  and  to  shelter  the  kitchen- 
gardens  when  these  are  placed  in  detached  positions  ; — they  may  also  be  employed 
with  good  effect  in  other  places,  such  as  around  the  entrance-gates  and  lodges,  the 
gamekeepers’  and  park-keepers’  cottages,  and  along  the  boundary  of  the  park.  The 
secondary  masses  are  also  serviceable  in  connecting  the  principal  ones,  and  so  making 
up  what  we  have  called  the  systems  or  main  combinations.  The  minor  combinations 
are  frequently  required  for  the  same  or  similar  purposes,  especially  when  they  are 
formed  of  groups  of  trees.  The  size,  number,  and  variety  of  these  diversified  aggre¬ 
gations  of  trees  necessary  for  the  decoration  of  the  park  will  of  course  depend  very 
much  on  the  extent  of  the  ground  and  the  natural  character  of  the  surface.  When 
it  is  intended  to  give  the  whole  what  is  called  a  park-like  appearance,  spaces  of 
grass  land  of  considerable  length  and  breadth  should  be  left  open  between  the  prin¬ 
cipal  masses  of  plantation,  and  also  between  a  number  of  the  secondary  ones.  On 
the  other  hand,  when  it  is  desired  to  impart  to  the  place  the  character  of  woodland 
scenery,  the  main  combinations  should  be  enlarged  and  drawn  more  closely  together, 
and  the  grass  lands  should  be  reduced  to  the  form  of  glades  and  openings  in  the 
woods.  In  localities  with  a  level  surface,  where  little  is  seen  beyond  the  park,  and 
where  the  creation  of  as  large  an  amount  of  scenery  as  is  possible  within  it  is  an 
essential  element  in  its  formation,  the  combinations  of  masses  of  plantation  will 
necessarily  be  fewer,  and  placed  farther  apart  than  where  the  surface  operated  on  is 
of  an  undulating  hilly  character.  Where  a  large  body  of  wood  is  required,  it  is  in¬ 
judicious  to  form  the  leading  and  secondary  masses  into  dense  and  almost  impervious 
thickets,  as  is  too  frequently  done  ;  it  is  better  to  arrange  them  into  a  gradation  of 
masses  interspersed  with  lawns,  glades,  and  other  openings,  in  addition  to  the  rides 
by  which  they  may  be  traversed,  and  the  ordinary  roads  necessary  for  their  manage¬ 
ment.  Where  the  main  masses  are  small,  a  similar  effect  may  be  produced  by  lesser 
openings  and  indentations.  In  both  cases  groups  of  trees  and  single  trees  should  be 
scattered  through  the  glades  and  along  the  margins  of  the  larger  bodies  of  wood. 
This  is  exemplified  in  those  places  in  which  masses  of  wood  are  seen  forming  pleasure- 
grounds  round  the  mansion-house.  We  do  not  mean  that  these  masses  of  wood  in  the 
park  should  be  dissected  into  as  many  and  as  small  divisions  as  are  often  necessary  in 
the  dressed  grounds;  but  there  are  many  places  in  which  the  woods  are  greatly  en¬ 
livened  by  such  open  spaces,  and  by  the  addition  of  a  few  clumps  and  groups  of 
single  trees  relieving,  yet  attached  to,  the  general  masses.  In  hilly  and  mountainous 
countries  large  masses  of  wood  are  sometimes  planted  ;  but  it  is  seldom  desirable  to 
intersect  these  with  wide  openings  or  lengthened  glades.  A  better  effect  is  produced 
by  bays  and  indentations,  as  already  recommended.  When  the  woods  have  been 
formed,  as  above  explained,  into  a  variety  of  leading  and  secondary  combinations, 
the  position  of  the  individual  plantations  should  be  such  as  obviously  to  appear  por¬ 
tions  of  their  own  systems.  They  should  vary  in  size  as  well  as  in  form,  and  should 
be  separated  by  open  spaces  of  varying  breadth.  The  projections  of  one  may  ad¬ 
vance  towards  the  recesses  of  another.  In  many  cases  they  may  be  blended  into  one 
whole  by  means  of  groups  of  trees  scattered  round  and  amongst  them ;  these  will 
produce  a  light  and  varied  effect,  and  tend  to  counteract  any  formality  in  the  general 
outlines. — P.  71-74. 
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The  author  pursues  the  subject  into  its  more  minute  details,  and 
takes  occasion  to  denounce  and  expose  what  has  been  called  The 
Dotting  System^  a  tasteless  method  of  planting  single  trees  at 
regular  intervals  over  surfaces,  borrowed  apparently  from  the 
flower  garden  and  shrubbery.  As  he  does  not  notice  the  Garden- 
esque  Style  of  planting  proposed  by  Mr  Loudon,  we  suppose  he 
includes  it  under  this  same  Dotting  nuisance,  to  which,  it  must 
be  admitted,  it  too  closely  approximates. 

Mr  Smith  justly  attaches  great  importance  to  trees,  as  means 
of  decoration,  both  in  the  park  and  pleasure-ground  ;  and  perhaps 
his  chapter  on  the  “  Ornamental  Uharacters  of  Trees,  detached 
and  in  combination,”  contains  more  new  and  generally  interesting 
matter  than  any  other  in  the  volume.  The  subject  has  been 
strangely  neglected  by  preceding  writers,  and  when  we  read  what 
is  said  on  it  in  the  present  work,  we  cannot  help  feeling  surprised 
that  it  should  have  been  overlooked  so  long.  The  following 
extracts  refer  to  the  forms  and  colours  of  trees  : — > 


The  forms  assumed  by  the  individuals  of  any  species  of  tree,  such  as  the  oak  or 
Scotch  fir,  vary  much  with  the  soil,  situation,  and  age  of  the  particular  tree;  yet 
amid  all  their  diversities  they  preserve  a  character  at  once  discernible  by  the 
practised  eye.  The  oaks  in  the  rich  and  open  park,  in  the  crowded  forest,  and  in 
the  mountain  ravine  differ  greatly  from  each  other;  but  they  are  plainly  oaks,  and 
have  each  a  beauty  of  their  own.  How  dissimilar  also  the  plume-like  ash  in  its 
youth,  rushing  up  in  some  sheltered  valley,  to  the  round-headed  ash  of  middle  age 
in  an  open  situation,  and  still  more  to  the  gnarled,  large-timbered,  wavy-boughed, 
and  pendulous-branched  ash,  bending  under  the  weight  of  years.  In  the  same  species, 
too,  there  are  often  constitutional  differences,  amounting  almost  to  what*  botanists 
call  varieties.  These  circumstances  necessarily  preclude  minute  verbal  description. 
Still,  there  are  certain  general  forms  affected  by  trees  in  their  natural  growth,  and 
all  that  is  required  for  the  purpose  of  the  planter  is  to  keep  these  steadily  in  view. 
Though  every  species  and  variety  of  tree  has  its  own  peculiar  expression,  if  not 
distinct  character,  we  do  not  deem  it  necessary  to  advert  to  each  separately,  believing 
it  to  be  sufiScient  for  the  illustration  of  our  subject  to  class  them  under  four  leading 
divisions,  and  then  to  refer  to  a  few  of  the  kinds  principally  employed  in  ornamental 
scenery.  As  we  go  on,  we  may  point  out  their  most  suitable  and  effective  positions 
in  the  park  and  pleasure-grounds. 

The  fii'st  division  consists  of  trees  with  broad,  round  heads;  the  second,  of  those 
with  a  spiry,  conical,  or  pyramidal  configuration;  the  third,  of  those  with  upright,  or 
oblongated  forms;  and  the  fourth,  of  those  with  weeping,  or  pendulous  branches. 
The  reader  is  reminded  that  these  forms  are  given  merely  as  approximations  :  he  is 
not  to  attach  to  them  the  precision  of  geometrical  figures. — P.  SG-T. 

The  tints  of  colour  exhibited  in  trees  are,  perhaps,  as  numerous  as  their  forms. 
To  advert  at  present  only  to  the  foliage — the  normal  colour  of  the  leaves  is  green; 
but  how  diversified  are  its  shades  !  In  the  deciduous  class  of  trees  these  shades 
range  from  the  silvery  grey  of  the  Huntingdon  willow  and  white  poplar  through  the 
light  green  of  the  larch  and  lime,  the  full  green  of  the  sycamore  and  oak,  to  the 
dull  dilute  green  of  the  alder.  And  in  the  evergreen  species  the  shades  pass  from 
the  white  cedar  of  Mount  Atlas,  and  glaucous  Indian  cedars,  to  the  dark  green  of 
the  holly  and  yew,  and  the  almost  black-green  of  the  aged  Scotch  fir.  Here,  then, 
are  abundance  of  colours  for  the  landscape  artist — colours  requiring  from  him  most 
attentive  consideration,  and  on  the  skilful  and  harmonious  employment  of  which  the 
success  of  his  work  will  in  a  measure  depend.  ....  If,  in  planting  the  park 
and  pleasure-grounds,  all  varieties  of  colour  are  to  be  taken  into  account,  the  tints 
of  the  ripening  leaf  ought  not  to  be  forgotten,  as  we  fear  they  too  often  are.  It 
should  be  remembered  that  the  ripening  and  fall  of  the  leaf  sometimes  occupy  five 
or  six  weeks  of  a  season,  which,  if  chastened  with  sadness,  is  to  some  minds  a  period 
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of  intense  enjoyment.  We  may  add  that  oaks,  particularly  in  copse  woods,  and  in 
the  early  stages  of  growth  elsewhere,  often  retain  their  leaves  during  most  of  the 
winter.  These  supplementary  tints  of  the  departing  year  afford  means  of  ornament 
not  altogether  unworthy  of  attention. 

The  flowers  of  certain  trees  also  yield  effective,  though  transient,  elements  of 
colour.  Some  of  our  readers  may  have  come  unexpectedly  on  a  fine  laburnum,  or 
thorn  in  blossom,  partially  concealed  in  a  secluded  wood,  or  overhanging  the  bend 
of  a  remote  stream,  and  may  have  received  from  it  an  impression  which  has  not  yet 
passed  away.  We  need  scarcely  point  out  the  rich  effects  produced  at  times  by  the 
snowy  flowers  of  the  wild  cherry  and  sloe,  by  the  creamy  bloom  of  the  hawthorn  and 
bird-cherry,  and  the  more  varying  pink  and  white  of  the  wild  apple  and  the  horse- 
chestnut.  Then  there  is  the  delicate  pale  yellow  of  the  flowers  of  the  lime  and 
Spanish  chestnut,  later  in  the  season.  Among  the  underwoods  we  have  the  brilliant 
yellow  of  the  elegant  mahonias  in  spring,  and  in  June  the  lavish  purple  of  the  Pontic 
rhododendron,  one  of  the  hardiest  and  best  of  all  shrubs  for  making  close  and 
tangled  thickets  in  woods. — P.  98-100. 

The  subject  of  public  parks,  now  assuming  a  national  impor¬ 
tance,  seems  to  have  engaged  much  of  the  attention  of  the  author, 
and,  along  with  public  gardens,  is  treated  in  chapter  x. ;  a  chap¬ 
ter  in  respect  to  which  we  are  persuaded  most  readers  will  wish 
that  it  had  been  longer,  and  fuller  in  its  details.  Nothing  mate¬ 
rial,  however,  so  far  as  we  can  see,  has  been  omitted.  The  pur¬ 
poses  of  public  parks,  their  utility  in  a  sanitary  point  of  view,  and 
the  difficulties  with  which  the  promoters  of  them  have  to  contend, 
are  very  clearly  stated*,  and  the  proper  method  of  laying  them  out 
is  distinctly  indicated.  It  is  matter  of  con2:ratulation  that  muni- 
cipalities  are  now  exerting  themselves  in  forming  these  most  useful 
places  of  recreation,  and  that  successive  Governments  are  lending 
them  efficient  aid.  We  wish  these  benevolent  undertakings  all 
success.  Mr  Smith's  remarks  on  street  gardens  are  sensible^and 
pointed,  and,  we  trust,  will  receive  due  attention.  He  further 
shows,  that  the  principles  of  landscape-gardening  may  be  exem¬ 
plified,  more  than  they  have  been  hitherto,  in  botanic  and  horti¬ 
cultural  gardens,  and  in  the  grounds  attached  to  educational 
institutions.  It  is  to  be  hoped  that  official  dignitaries,  too  ready 
to  be  self-satisfied,  will  take  his  remarks  in  good  part,  and  put  them 
to  profit. 

The  chapter  on  the  villa  is  excellent — full  of  just  thoughts  and 
judicious  hints,  and  likely  to  prove  acceptable  to  a  large  circle  of 
readers.  At  present  we  can  only  say,  that  we  should  like  to  see 
it  considerably  expanded  in  a  future  edition  of  the  work,  if  the 
public  favour,  as  we  hope  it  will,  shall  call  for  one.  The  distinc¬ 
tion,  explained  at  its  conclusion,  between  the  park  villa  and  the 
pleasure-ground  villa,  is  new  to  us,  and  seems  to  promise  a  greater 
variety  in  the  forms  of  this  pleasant  kind  of  residence  than  has 
yet  prevailed  in  them. 

The  chapters  on  the  arboretum  and  pinetura,  which  conclude 
the  volume,  have  a  less  extensive  interest  attached  to  them,  and 
may,  therefore,  attract  only  partial  attention  ;  but,  to  some,  they 
will  considerably  enhance  the  value  of  the  work.  Collections  of  trees, 
either  general  or  special,  are  becoming  increasingly  numerous  ;  and, 
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their  utility  being  considered,  they  should  certainly,  one  or  other  of 
them,  have  a  place  in  every  public  park  or  garden.  Perhaps  the 
general  reader  will  disapprove  of  the  introduction  of  so  much 
scientific  matter  into  a  work  of  taste  as  occurs  in  these  chapters. 
We  own  that,  at  first  sight,  we  had  a  feeling  of  its  incongruity ; 
but  we  are  constrained  to  admit  that  the  author  has  done  right 
in  the  view  which  he  has  taken  ;  for,  as  he  justly  remarks,  “  we 
might  as  well  discuss  the  topography  of  a  country  without  a  map, 
as  describe  an  arboretum,  or  give  directions  for  its  formation, 
without  reference  to  the  scientific  principles  on  which  its  arrange¬ 
ment  is  based.”  Certainly  ornament  must  be  based  on  some 
substratum  ;  and  without  his  exposition  of  the  scientific  treat¬ 
ment  of  the  arboretum,  he  could  not  have  made  his  decorative 
treatment  of  it  at  all  intelligible.  Accordingly,  he  gives  a  synop¬ 
sis  of  the  alliances,  orders,  and  genera  of  trees,  on  the  principles 
of  the  natural  system,  as  exhibited  in  Dr  Lindley’s  Vegetable 
Kingdom,  but  adapted  to  his  own  purposes;  and  combined  with 
this,  the  estimated  number  of  the  hardy  and  subhardy  species,  and 
their  average  range  of  height.  This  table,  which  is  evidently  the 
result  of  considerable  labour,  will  be  extremely  useful  to  those 
engaged  in  forming  arboretiims.  After  some  remarks  on  the 
“  transference  of  the  system  to  the  ground,”  he  proceeds,  in  con¬ 
formity  with  the  general  design  of  the  book,  to  give  directions  for 
the  “  decorative  treatment  of  the  arboretum  ;  ”  a  part  of  the  chap¬ 
ter  which  seems  to  have  the  impress  of  originality,  and  which  will 
be  read  with  pleasure  by  all  who  take  an  interest  in  the  arts  of 
design  as  applied  to  the  culture  of  trees.  The  author  has  dis¬ 
cussed  the  pinetum  in  a  similar  manner,  but  apparently  with  even 
greater  enthusiasm.  He  gives  a  very  complete  enumeration  of 
the  species  of  conifers  introduced  into  this  country,  and  known  or 
hoped  to  be  hardy ;  and  to  each  of  the  genera  or  subgenera,  which 
are  those  of  Endlicher,  as  given  in  the  celebrated  Synopsis  Goni- 
ferarum^  he  appends  a  paragraph  on  the  characteristic  forms  and 
colours  of  the  species  and  varieties,  mostly  derived  from  personal 
observation.  The  chapter  concludes  with  a  series  of  remarks  on 
the  culture  and  planting  out  of  the  pines,  and  their  ornamental 
arrangement,  which  the  pine-fancier  will  doubtless  consider  as 
valuable.  Whatever  may  be  the  author's  success  in  his  discus¬ 
sion  of  the  arboretum  and  pinetum— -and  it  seems  to  be  consider¬ 
able — he  merits  approbation  for  having  attempted  to  bring  these 
subjects  within  the  province  of  an  art  to  which,  as  yet,  they  have 
been  held  to  be  alien. 

In  conclusion,  we  regard  Mr  Smith's  work  as  another  instance 
of  that  simplification  to  which  all  the  arts  and  sciences  are  in  pro¬ 
cess  of  being  subjected,  and  from  which  we  confidently  augur  their 
further  extension  and  improvement.  We  recommend  it  to  our 
readers  as  an  unpretending  but  well-digested  and  thoughtful  sum¬ 
mary  of  the  principles  of  landscape  -  gardening,  in  the  highest 
advancement  to  which  it  has  yet  attained. 
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Craig's  Improved  Weighing  Machine. — In  1848,  Mr  Craig  of 
Liverpool  received  the  first  premium,  from  the  Highland  and 
Agricultural  Society,  for  his  'weighing  machine  for  farm  pur¬ 
poses.  Its  excellence  consists  in  indicating  the  true  weight 
of  any  object  placed  upon  the  platform,  whether  on  the  centre 
or  on  any  of  the  corners  ;  whereas  other  machines  of  similar 
construction  never  indicate  the  true  weight  of  any  object  weighed, 
unless  it  is  placed  on  the  centre  of  the  platform.  The  improve¬ 
ment  now  effected  in  the  machine  by  Mr  Craig,  is  the  placing 
of  the  apparatus  within  a  cast-iron  case,  which  can  be  set 
into  the  ground  at  any  convenient  spot,  without  the  aid  of  masonry, 
which  formerly  was  necessary,  to  a  considerable  extent,  to  render 
the  machine  fit  for  use.  The  advantages  of  this  arrangement  are, 
1.  Compactness  of  form,  greatly  facilitating  the  removal  of  the 
machine  from  place  to  place ;  2.  An  increased  union  of  parts, 
rendering  them  easier  understood,  and  freer  from  disarrangement ; 
and,  3.  The  weight  is  greatly  diminished,  yet  the  material  is  so 
judiciously  disposed  as  to  secure  increased  strength,  and  to  avoid  the 
danger  of  deflexion,  which  is  so  inimical  to  the  accurate  indication 
of  all  weighing  instruments.  The  only  caution  required  is,  to  set 
the  box  on  a  level  and  solid  foundation.  The  price  of  this  machine 
is  £20;  and  with  posts  and  chains,  for  use  when  cattle  are  weighed, 
£2  more. 

The  following  figures  will  give  an  accurate  idea  of  the  machine- 
Fig.  1  represents  the  machine  in  working  order  for  weighing 


Fig.  1. 


Craig’s  improved  weighing  machine. 
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cattle  with  the  posts  and  chains,  and  where /  is  the  platform  upon 
which  the  cattle  or  carts  stand,  and  g  is  the  handle  of  the  appa¬ 
ratus  which  adjusts  the  platform  for  action.  Cattle  go  upon  the 
platform  in  the  direction  along  the  chains,  and  carts  in  a  direc¬ 
tion  at  right  angles  to  them. 

Fig.  2  represents  the  box  with  its  levers,  where  aaaa  are  the 


Fig.  2. 


links,  h  the  buckle,  c  the  connecting  centres,  e  the  long  lever,  and 
the  circle  below  e  the  place  for  inserting  the  pillar  of  the  steelyard. 

Fig.  3  represents  the  top  of  the  pillar  with  the  steelyard,  where 
m  and  m  are  the  large  and  small  arms  of  the  steelyard ;  i  i  are  the 
sliding  poise- weights  upon  them ;  h  the  balance  ball ;  1 1  the  pointer; 
d  is  the  centre  for  the  connecting-rod ;  g  the  handle  for  putting 
the  steelyard  in  action  when  hooked  to  n  o  are  weights  used 
for  the  larger  articles  weighed  ;  and  p  is  the  weight  plate. 

Fig.  8. 
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Directions  for  placing  the  machine.  —  Procure  a  solid  foundatian 
for  the  machine  to  rest  upon,  and  particularly  for  the  corners  and 
horn  of  the  box,  upon  either  planks  or  stones.  If  the  machine 
is  intended  to  weigh  carts,  the  box  should  be  sunk  to  the  level  of 
the  road ;  if  only  for  cattle  or  sheep,  a  portable  incline  on  both 
sides  will  suffice  for  them.  Place  the  levers  on  the  links  a  a  a 
fig.  2,  and  adjust  the  buckle  h  on  the  connecting  centres  c ;  then 
connect  the  long  lever  e  with  the  steelyard  set  up  in  the  circular 
hole  below  e,  by  hooking  the  rod  inside  of  the  pillar  to  the  link  at 
the  end  of  the  long  lever.  Next  place  the  platform /*,  fig.  1,  upon 
the  lever,  and  the  machine  is  completely  placed.  When  in  this  state, 
it  will  bear  any  traffic  over  it  without  injury  to  the  working  parts. 

Directions  for  weighing.  —  Bring  the  handle  fig.  3,  round  by 
the  dotted  lines  till  it  is  reeeived  by  the  hook  h  at  the  upper  end  of 
the  dotted  line,  when  the  machine  is  ready  for  action.  Place  the 
two  sliding  weights  i  i  on  their  respective  steelyards  m  and  m. 
Screw  the  balance  ball  Ic  backwards  and  forwards  till  the  two 
pointers  1 1  are  opposite  each  other,  when  the  machine  becomes 
perfectly  adjusted.  The  load  to  be  weighed  should  be  placed  on 
the  platform  /*,  fig.  1.  The  sliding  weights  7  are  sufficient  to 
weigh  any  load  from  1  lb.  to  1  ton  281b.,  and,  with  two  movable 
weights  like  w,  of  1  ton  each,  will  weigh  3  tons.  The  weight  o 
is  used  as  a  counterpoise  to  the  posts  and  chains  when  cattle  or 
sheep  are  weighing.  Should  the  load  be  more  than  2  tons,  place 
the  iever-weight  n  on  the  scale-plate  p^  and  bring  forward  the 
large  sliding  weight  i  on  the  larger  steelyard  to  the  notch  next  to 
that  which  will  depress  it,  say  at  7 ;  then  bring  forward  the 
sliding  weight  i  on  the  upper  and  smaller  steelyard,  till  the  pointers 
1 1  are  exactly  opposite  each  other,  say  26,  when  the  exact  weight 
will  be  2  tons  7  cwt.  26  lb.,  or  219^  stones,  of  14  lb.  to  the  stone, 
and  8  stones  to  the  cwt. 

When  not  used  in  weighing,  the  machine  should  always  be 
disengaged,  as  horses  and  cattle  go  with  less  dread  when  the 
platform  is  in  a  dormant  state. 

Rival  Reaping  Machines. —  Had  every  article  exhibited  in  the 
Crystal  Palace  received  as  much  notice  as  the  American  reaping 
machines,  the  excitement  created  would  last  for  many  years  to 
come.  The  comparative  merits  of  the  American  reapers  caused 
some  interesting  discussions  and  experiments  ;  but  the  greatest 
excitement  has  arisen  in  the  endeavour  to  determine  the  relative 
merits  of  an  old  reaper,  long  known  and  partially  used  in  Scot¬ 
land,  and  of  its  American  compeers.  But  for  the  reappearance  of 
the  old  machine  in  a  state  of  activity,  it  is  presumed  that  the 
relative  merits  of  the  American  ones  would  have  quietly  subsided 
into  the  adoption  of  one  or  the  other  of  them  by  parties  influenced 
by  the  eulogy  of  their  respective  makers.  Hussey’s  machine  seems 
to  have  been  adopted  by  the  most  extensive  implement-makers  of 


RIVAL  REAPING  MACHINES. 


479 


England  in  preference  to  McCormick’s,  and  not  fewer,  it  is  said, 
than  fifteen  hundred  of  them  have  been  distributed  over  EnMand: 
and  probably  it  would  have  held  possession  of  the  field  for  years  to 
come.  So  easy  a  harvest  was  not,  however,  permitted  even  the 
most  celebrated  implement-makers  to  reap.  The  old  Scotch 
reaper,  like  a  giant  refreshed  by  long  sleep,  came  suddenly  forth 
at  the  beginning  of  harvest  and  threw  down  the  gauntlet,  and 
challenged  its  younger  American  imitators  to  a  trial  of  skill  of 
their  respective  powers  ;  and  Mr  Slight’s  historical  sketch  of  it 
in  the  Transactions  of  the  Highland  Society  may  have  emboldened 
its  owner  to  adopt  so  courageous  a  line  of  conduct.  It  is  said  that 
Mr  Bell  was  desirous  of  exhibiting  his  reaper  in  the  Great  Exhibi¬ 
tion,  but  that  he  was  dissuaded  from  doing  it.  Had  it  appeared 
there,  the  discussion  on  its  comparative  merits  with  the  Americans’ 
would  probably  have  been  agitated  at  once.  As  the  circumstances 
happened,  this  harvest  was  certainly  the  most  proper  time  for 
putting  the  controversy  to  the  lest.  In  the  first  encounter,  at 
the  Highland  Society’s  Show  at  Perth,  Bell’s  “Lass  of  Gowrie” 
completely  defeated  the  Hussey-Crosskill  champion,  by  the  unani¬ 
mous  verdict  of  thousands  of  professional  spectators.  It  obtained 
a  similar  victory  on  Keillor  farm  shortly  afterwards,  in  consequence 
of  a  specific  challenge,  which,  however,  was  not  accepted.  The 
said  champion  was  also  defeated  by  M‘Cormick"s  reaper,  according 
to  the  decided  report  of  the  Driffield  Farmers^  Club  ;  and  lastly, 
Hussey-GarnetCs  reaper  was  beaten  by  McCormick’s  on  the  farm 
belonging  to  the  Agricultural  College  of  Cirencester.  It  is  further 
stated,  that  Bell’s  reaper  came  off  victor  in  a  trial  with  a  new 
competitor  by  Robinson,  implement-maker  of  Belfast,  before  mem¬ 
bers  of  the  Irish  Improvement  Society  near  Dublin.  It  was 
announced  in  the  programme  of  the  proceedings  of  the  British 
Association  at  Belfast,  that  a  model  of  Robinson’s  reaper,  repre¬ 
sented  as  an  improvement  on  Hussey’s,  would  be  described  in  the 
Mechanical  Section,  but  we  understand  that  it  was  not  produced 
there,  and  can  give  no  idea  of  its  construction.  The  only  trial 
now  desiderated  is  one  between  Bell’s  and  McCormick’s  reapers, 
which  will  not  fail  to  be  interesting,  whenever  it  may  come  off*, 
since  both  have  defeated  Hussey’s  in  its  best  forms.  Such  a 
trial  might  have  taken  place  on  Keillor  farm,,  as  sufficient  time 
was  given  by  Mr  Watson,  in  his  challenge,  to  fetch  the  machine 
from  the  neighbourhood  of  Sunderland,  where  it  was  operating. 
It  is  quite  possible  that  Mr  McCormick  was  afraid  of  losing  the 
<£50,  had  he  accepted  the  challenge ;  but  it  would  have  been  quite 
competent  for  him  to  have  undertaken  the  trial  at  Keillor,  for  the 
satisfaction  of  all  parties,  without  accepting  the  challenge.  His 
recent  offer  of  ^£^20  for  a  competition  near  Sunderland,  was  pro¬ 
posed,  we  apprehend,  too  late  for  the  harvest.  We  regret  the 
want  of  the  only  data  which  might  have  been  furnished  by  a  trial 
between  Bell’s  and  McCormick’s  machines,  and  which  might  have 
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afforded  important  hints  in  the  construction  of  a  perfect  reaper 
prior  to  the  next  harvest.  But  whatever  might  have  been  the 
result  of  such  a  trial,  it  is  certain  that  the  public  patronage  has 
been  directed  to  supporting  the  worst  form  of. reaper  now  in  use. 
The  trials  that  have  taken  place  suggest  a  feeling  of  regret  that 
fifteen  hundred  of  the  worst  form  of  machines  have  been  placed 
in  the  hands  of  farmers  in  the  course  of  a  single  season — that 
about  44,000  should  have  been  thrown  away  in  one  year  by 
farmers  on  a  comparatively  worthless  machine. 

Let  us  consider  the  construction  of  the  machines  now  under 
notice,  with  the  view  of  discovering  the  objectionable  parts  of  each, 
so  that  a  more  efficient  one  might  be  constructed  out  of  their 
elements. 

We  may  premise  that,  when  Hussey’s  and  M‘Corraick’s  reapers 
were  exhibited  at  the  Crystal  Palace,  we  examined  them  as 
minutely  as  we  were  permitted,  for  Jonathan  did  not  seem  to  like 
our  prying  too  narrowly  into  the  more  hidden  parts  of  their 
interiors.  Perhaps  he  was  in  the  expectation  of  a  patent  he  was 
doomed  never  to  receive.  After  such  an  inspection  as  we  could 
give,  we  made  up  our  mind  in  favour  of  Mr  M‘Cormick’s  ;  and 
its  subsequent  trial  on  Triptree  Hall  farm  supported  our  opinion  ; 
for  although  the  day,  by  reason  of  the  rain,  was  anything  but 
favourable  to  the  operation  of  reaping,  and  the  corn — a  heavy 
crop — was  but  a  little  turned  towards  maturity,  as  well  as  being 
verv  wet,  both  machines  had  the  same  chance;  and  no  doubt  was 
left  in  the  mind  of  any  of  the  spectators  that  M‘Cormick’s  did 
reap  the  strong  wet  unripe  crop  of  wheat  in  a  fashion,  whilst 
Hussey’s  was  at  once  entirely  overcome  by  it.  A  subsequent  trial 
on  Mr  Pusev^s  farm  decided  the  Jndo:es  to  award  the  Exhibition 
Medal  to  M‘Cormick's  as  the  better  reaper  of  the  two.  In  the 
face  of  such  a  decision,  it  seems  strange  that  no  fewer  than  three 
of  the  most  eminent  implement-makers  of  England  should  endea¬ 
vour  to  improve  and  to  push  into  use,  by  their  known  influence, 
Hussey's  rather  than  McCormick's  reaper,  and  thereby  to  give  a 
wrong  bias  in  that  particular  to  the  agricultural  mind. 

The  cutting  process  is  the  most  material  part  of  any  reaping 
machine.  This  process  has  hitherto  been  eflected  by  only  two 
modes,  one  by  means  of  a  uniform  sharp-edged  circular  or  poly¬ 
gonal  instrument,  and  the  other  by  that  of  shears.  On  the 
present  revival  of  the  reaper,  the  smooth-edged  cutters  have  been 
abandoned  and  the  shears  adopted.  Thus  the  ideas  entertained 
by  the  late  Mr  Smith  and  by  Mr  Mann  on  the  cutting  process 
have  been  ignored,  and  that  of  the  Rev.  Patrick  Bell  adopted. 
The  adoption  of  the  shears  in  the  American  machines  is  not  sur¬ 
prising,  when  it  is  borne  in  mind  that  the  Americans  have  evi¬ 
dently  adopted  them  from  the  Bell  machines  that  found  their  way 
to  America.  In  the  shears  adopted  by  all  the  machines,  tlie  form 
of  cutting  is  different,  though  the  result  produced  by  each  is  the 
same. 
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The  shears  of  Hussey's  reaper  consist  of  a  series  of  triangular 
movable  blades,  having  both  edges  sharpened  ;  and  they  operate 
between  an  alternate  series  of  triangular  fixed  blades,  which  are 
j)rojected  among  the  corn,  to  hold  it  firmly  until  cut,  as  the 
machine  is  advanced  by  the  horses.  The  rapidity  with  which  the 
shears  are  moved  is  above  500  revolutions  of  the  crank-shaft  in  a 
minute.  The  moving  power  originates  in  a  broad  wheel  revolving 
upon  the  ground,  and  bearing  the  principal  weight  of  the  machine. 
The  machine  is  drawn  forward  by  two  horses  yoked,  on  each  side 
of  a  pole  attached  to  the  machine,  to  chains  and  swing-trees. 
The  breadth  cut  bv  the  shears  is  about  3  feet,  and  thev  cut  the 
grain,  while  the  horses  walk  in  advance,  to  the  right  along  the 
side  of  the  standing  corn.  A  boy  guides  the  horses  by  riding  on 
the  nearest ;  and  a  man  is  seated  above  the  closed-in  machinery, 
whose  duty  it  is  to  lay  the  grain  as  it  is  cut  regularly  upon  a 
board,  by  means  of  a  wooden  rake,  with  which  he  pushes  the  cut 
grain  off  the  board  immediately  beliind  the  machine  in  quantities 
sufficient  for  a  sheaf.  The  effect  of  the  operation  of  the  machine 
is  to  cut  down  a  breadth  of  about  3  feet  of  grain,  and  to  leave  it 
in  separate  bundles  immediately  behind  its  path  ;  and  to  accom¬ 
plish  this  speedily,  the  horses  must  walk  about  four  miles  an 
hour.  Thus  equipped,  the  machine  proceeds  with  apparent  ease, 
moving  round  corners  quickly,  and  cutting  down  a  given  space  of 
standing  corn  in  a  very  satisfactory  manner,  by  going  round  it 
and  leaving  the  stubble  from  4  to  6  inches  in  length,  and  quite 
free  of  straws  and  grain.  It  is  evident  that  any  such  machine  as 
this  must  leave  the  most  regular  stubble  the  more  level  and  uni¬ 
form  the  ground  is  upon  the  surface.  The  machine  is  said  to 
weigh  15  cwt.  These  present  the  more  favourable  aspects  of  this 
reaper ;  the  objectionable  ones  are  the  following : — The  great 
noise  accompanying  the  progress  of  the  machine  indicates  that 
severe  friction  in  the  machinery  is  strenuously  opposing  its 
advancement ;  and  as  a  proof  of  it,  the  shafts  of  the  wheels  become 
greatly  heated.  The  rapid  motion  of  the  gearing  must  wear 
down  the  machinery  in  a  comparatively  short  time,  and  perhaps 
extensive  repairs  are  requisite  every  year.  Twm  horses  are  much 
distressed  in  workins:  the  machine ;  and  even  when  a  third  is 
added,  the  work  is  too  severe  for  them  beyond  two  or  three  hours 
at  a  time.  The  driver  riding  on  one  of  the  two  horses  cannot 
guide  them  with  precision  in  reference  to  the  eorn  to  be  cut,  as 
is  evinced  by  the  machine  leaving  strips  of  corn  uncut  in  turning 
the  corners  of  the  breaks  of  standing  corn.  When  a  third  horse 
is  yoked  in  front,  a  boy  is  required  to  be  mounted  on  its  back, 
thereby  increasing  the  cost  of  cutting  \  and  the  action  of  this 
horse,  besides,  often  misleads  that  of  the  wheel  ones  in  the 
turnings.  The  man  sitting  in  the  machine  is  very  severely 
worked,  in  directing  the  cut  corn  on  the  board  with  the  wooden  rake, 
and  in  pushing  the  bundles  of  the  cut  grain  off  the  board.  This 
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work  was  severe  even  in  the  case  of  a  short  thin  crop  of  standing 
wheat,  which  we  saw  cut  at  Ruchlawin  East  Lothian;  and  a  stout 
man  present,  who  tried  to  work  the  rake,  declared  the  labour  to 
be  very  severe.  In  the  case  of  a  strong  crop,  it  is  utterly  impos¬ 
sible  for  one  man  to  collect  the  grain  and  to  jpush  it  off  the  board — 
which  is  an  unpleasant  motion  to  make  at  any  time,  and  especially 
with  a  rake,  having  the  handle  set  at  an  acute  angle  with  the  head, 
and  at  the  same  time  keep  the  reaper  going  at  its  full  speed  and 
capability.  Such  work,  besides,  cannot  be  well  done,  because,  as 
he  lays  down  the  grain  and  pushes  it  off  with  the  rake,  the  ears  of 
the  grain  are  apt  to  be  laid  down  in  drawn-out  layers  instead  of  in 
clusters.  We  heard  a  field-worker  at  Perth  say,  that  it  required 
more  time  to  make  the  bundles  into  good  sheaves,  after  this  ma¬ 
chine,  than  to  gather  it  into  sheaves  after  the  scythe.  This 
machine  cannot  be  backed  by  the  horses,  since  they  have  no 
attachment  to  the  pole  but  by  the  collar  chain  ;  nor  can  the  horses 
be  yoked  in  a  curricle  form,  which  would  effect  the  backing,  since 
the  driver  must  ride  on  one  of  them.  The  machine  requires  to  be 
backed  when  the  shears  become  clogged  by  the  crop,  in  order  to 
release  them ;  and  it  must  be  pulled  back  by  the  strength  of  men 
after  the  machinery  has  been  put  out  of  gear.  The  shears  are  very 
apt  to  be  clogged, 'and  stop  the  machine,  when  they  cut  juicy 
grass  or  straw,  or  when  the  straw  is  wet ;  and  such  a  result 
is  not  surprising,  when  we  know  that  the  sharp  edges  of  the  shears 
play  into  a  groove  in  each  side  of  the  fixed  triangular  blades. 
Such  a  groove  is  very  likely  to  become  clogged  up  with  the  juice 
of  green  grass,  newly  cut ;  and  the  cut  portion  of  the  grass  itself 
may  stick  in  it,  and  wedge  up  the  blades  of  the  shears.  The  shears 
are  cleared  of  obstruction  by  releasing  the  shaft  by  which  they  are 
moved  out  of  gear.  On  the  shears  becoming  blunt,  they  must  be 
taken  out  and  ground  upon  a  stone,  and  then  smoothened  with  a 
hone.  When  young  clover  occurs  in  a  grain  crop,  this  machine  is 
often  clogged  up  by  it  and  brought  to  a  stand  still,  causing  much 
trouble  and  delay.  On  this  account  it  does  not  operate  satisfac¬ 
torily  on  barley,  nor  even  on  oats,  among  which  much  weedy  grass 
is  found  growing  on  the  ground.  It  succeeds  best  with  clean 
wheat  straw ;  but  if  the  crop  is  at  all  heavy,  it  cannot  cut  above 
12  or  15  inches  of  it  in  breadth  without  being  obliged  to  stop,  on 
account  of  the  severity  of  the  work  both  to  the  man  with  the  rake 
and  to  the  horses.  This  effect  we  noticed  distinctly  amongst  the 
wheat  cut  on  the  Muirton  farm,  at  the  comparative  trial  during 
the  Show  of  the  Highland  Society  at  Perth.  The  bundles  of  cut 
grain  being  left  in  sheaves  in  the  space  of  ground  just  cleared  of 
its  crop  by  the  cutters  of  the  reaper,  the  machine  cannot  cut 
another  bout  in  the  same  direction  until  those  bundles  are  bound 
into  sheaves  and  stooked  on  another  space,  because  the  horses  in 
the  succeeding  bout  have  to  walk  on  the  space  of  ground  that  had 
been  occupied  by  the  bundles  just  pushed  off  the  board  of  the 
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machine.  The  machine  cannot  at  once  enter  a  field  of  standing 
corn  and  begin  to  cut  it  down,  because  the  horses  have  to  precede 
the  cutters.  A  sufficient  breadth  to  allow  the  liorses  to  walk  upon 
must  therefore  be  cleared  in  every  field,  by  the  sickle  or  the  scythe, 
before  this  reaper  can  be  used.  The  machine  cannot  work  well 
across  high-crowned  ridges,  as  the  points  of  the  shears  are  apt  to 
plunge  into  the  sides  of  the  next  ridge  in  crossing  any  open  furrow. 
In  such  a  case  it  must  be  worked  along  the  length  of  the  ridges. 
Ti\e  best  way  to  work  the  machine  is  to  set  off’  a  break  of  the 
standing  corn,  sufficient,  perhaps,  for  the  reaping  of  one  yoking; 
and  if  a  field  is  small,  it  should  be  made  of  one  break,  and  a  clear 
space  cut  at  once  round*  its  entire  circumference.  In  cutting  round 
a  break  of  standing  corn,  tlie  machine  must  go  empty  along  the 
head-ridges  when  the  ridges  are  high-crowned  ;  but  where  they  are 
flat,  and  the  open  furrows  shallow,  the  machine  will  cut  round  the 
break  without  interruption.  With  thorough  drainage,  the  ridges 
of  the  strongest  soils  may  be  made  flat  enough  for  the  use  of  any 
reaper.  Most  of  the  objections  to  this  reaper  are  of  so  serious  a 
description  as,  in  our  opinion,  to  preclude  its  general  adoption. 

The  cutting  apparatus  of  M^Gorm{ck'’s  reaper  consists  of  a  series 
of  fixed  triangular  blades,  which  are  projected  forward  amongst 
the  corn  as  the  machine  is  moved  onward,  in  order  for  them  to 
take  hold  of  it  and  keep  it  firm  till  the  cutter  severs  each  indi¬ 
vidual  straw.  The  cutter  is  a  strip  of  iron  notched  on  one  side 
into  teeth,  like  those  of  the  common  toothed  sickle.  It  is  moved 
backward  and  forward  by  means  of  a  cranked  shaft,  but  at  what  velo¬ 
city  we  have  not  learned.  The  cutting  across  of  the  straws  of  the 
crop  is  effected  by  the  vibrating  motion  of  the  cutter,  with  its  toothed 
edge  operating  against  them,  while  they  are  held  fast  by  the  pro¬ 
jecting  triangular  blades.  When  the  notched  teeth  become  blunt, 
which  is  but  seldom,  the  strip  of  iron  is  removed,  and  its  flat  side 
subjected  to  the  action  of  a  grind-stone.  The  cutting  saw  is  moved 
by  means  of  the  revolution  of  a  broad  wheel  upon  the  ground,  simi¬ 
larly  to  the  shears  in  Hussey's,  and  it  also  bears  the  principal  part 
of  the  weip:ht  of  the  machine.  Two  horses  are  voked  to  this  machine 
in  a  manner  similar  to  that  of  Hussey;  but  as  none  of  the  horses  are 
ridden  upon,  they  might  be  yoked  in  curricle  form,  with  a  rod  across 
their  backs  to  enable  them  to  back  the  machine  easily.  The  driver 
sits  on  the  machine  and  guides  the  horses  by  means  of  double 
reins,  and  has  therefore  a  better  command  of  them,  in  keeping 
them  in  the  line  of  draught,  than  the  mounted  driver  can  have  in 
Hussey^s  machine.  The  horses  are  placed  in  reference  to  the  cut¬ 
ters,  and  walk  along  the  side  of  the  standing  corn  when  the 
machine  is  in  operation,  the  same  as  in  Hussey’s.  A  man  sits 
above  the  closed-in  machinery  with  his  back  to  the  driver, 
with  a  rake  in  his  hand,  by  which  he  sweeps  towards  and  past 
himself  the  bundles  of  grain  as  they  acquire  the  size  of  sheaves 
off  the  board  upon  the  cleared  ground  on  the  outside  of  the 
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machine.  The  rake  is  of  the  common  form,  having  the  handle  at 
right  angles  to  the  head,  which  is  furnished  with  long  teeth.  The 
man  with  the  rake  in  M‘Cormack'’s  reaper  has  no  occasion  to  lay 
the  grain  regularly  down  upon  the  board,  that  being  done  by 
means  of  a  fan  6  feet  in  diameter,  which,  on  revolving  slowly, 
directs  the  cut  grain  with  each  successive  arm  by  the  upper 
part  of  the  straw  upon  the  board  when  the  ears  of  grain  fall 
clustered  together.  The  ears  of  grain  acquire  this  last  posi¬ 
tion  on  being  guided  into  it  by  the  inclination  of  the  arms  of 
the  fan  downwards  towards  the  farther  side  of  the  machine,  closed 
in  with  canvass,  causing  the  grain  to  fall  more  towards  that 
farther  side  than  the  near  one,  until  as  much  has  accumulated 
there,  according  to  the  judgment  of  the  raker,  as  will  make  a 
sheaf,  when  he  gets  quit  of  it,  by  sweeping  it  upon  the  ground. 
Having  nothing  more  to  do  than  this,  the  man  is  able  to  do  it 
with  the  natural  draw  of  the  rake  past  him  at  intervals,  even 
although  these  should  necessarily  be  required  in  quick  succes¬ 
sion.  Of  the  two  men,  the  raker  has  the  most  to  do,  but  they 
can  take  the  raking  and  driving  in  succession.  The  placing 
the  sheaves  along  the  sides  of  the  reaper  enables  it  to  continue  its 
work  with  the  cut  grain  lying  on  the  ground.  The  progress  of 
this  machine  is  attended  with  little  noise,  and  hence  with  little 
friction.  It  cannot  pass  across  high-crowned  ridges  any  more  than 
Hussey^s,  nor  can  it  open  up  a  field  of  corn  for  itself ;  so  that  the 
same  means  of  doing  so,  and  the  same  plan  of  operations,  are 
required  for  both  machines.  It  makes  a  neat  and  clean  stubble  ; 
but  it  has  been  remarked  that  the  length  of  the  stubble  is  not  so 
regular  as  that  left  by  Hussey’s  machine.  We  think  the  diffeiv 
ence  may  be  easily  explained  thus, — the  large  triangular  blades, 
in  being  pushed  among  the  corn,  embrace  more  straws  between 
them  than  naturally  stand  upon  the  space  of  ground  below ;  hence  . 
part  of  the  straws  must  assume  an  inclined  position,  whilst 
others  still  continue  upright.  When  the  straws  in  this  assumed 
position  are  simultaneously  cut  through  by  the  cutter,  the  inclined 
ones  will  leave  a  longer  stubble  than  the  upright  ones ;  and  hence 
arises  the  inequality  in  its  length.  This  machine  should  pro¬ 
gress  as  easily,  and  turn  corners  as  readily,  as  Hussey’s  ;  and 
although  its  body  is  of  larger  bulk,  the  bulkiness  is  made  up  of 
light  materials,  being  chiefly  canvass.  We  are  not  aware  of  the 
weight  of  this  machine,  but  it  can  scarcely  be  heavier  than  Hus¬ 
sey's.  From  the  little  we  have  seen  of  its  operations,  we  are 
inclined  to  believe  that  it  will  supersede  Hussey’s. 

The  construction  of  BelVs  reaper  is  as  follows  : — The  cutter  con¬ 
sists  of  a  series  of  true  shears,  having  one  triangular  blade,  sharp 
on  both  edges,  fixed ;  and  another  triangular  one,  also  sharp  on 
both  edges,  moving  backward  and  forward  upon  it,  cutting  in  both 
directions  with  a  velocity  not  much  exceeding  one  hundred  strokes 
in  a  minute.  The  length  of  the  shear-blades  is  12  inches,  while  the 
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advance  of  the  machine  in  one  action  of  the  shears  is  only  11 
inches,  so  that  the  12-inch  blades  have  only  to  cut  a  breadth  of  11 
inches  of  corn,  thereby  insuring  the  cutting  of  every  straw.  The 
machine,  when  shut  at  both  sides,  can  cut  a  breadth  of  corn  of  6 
feet,  but  when  one  of  the  sides  is  open  to  let  off  the  cut  straw,  the 
breadth  cut  is  5^  feet;  but  the  usual  breadth  is  5  feet.  As  the 
grain  is  cut,  a  fan  of  3  feet  in  diameter  directs  it  by  the  upper 
part  of  the  straw,  like  that  in  McCormick’s  reaper,  upon  an 
endless  web  of  canvass,  which  carries  it  to  either  side,  as  con¬ 
venient,  and  deposits  it  in  a  continuous  swathe  upon  the  ground, 
on  the  outside  of  the  space  cleared  by  the  shears,  at  an  angle  of 
about  30°  to  the  line  of  motion.  Two  horses  are  yoked  by  chain 
and  swing-trees  to  the  end  of  a  pole  in  connection  with  the 
framing,  which  is  supported  by  an  axle  and  two  wheels,  upon  which 
the  machinery  travels.  The  horses  are  also  connected  with  the 
pole  by  a  breeching,  by  means  of  which  they  are  able  to  back 
the  machine  with  ease  whenever  required  to  do  so.  The 
motion  of  the  shears  originates  with  the  revolution  of  the  wheels, 
as  does  those  of  Hussey  and  M‘Cormick,  though  in  an  entirely 
different  manner;  and  this  is  a  very  ingenious  part  of  the 
mechanism  of  this  machine.  The  machine  is  propelled  forward 
by  the  horses,  their  force  acting  in  a  direct  line  upon  the  cutting 
apparatus ;  whereas  in  Hussey’s  and  McCormick’s  the  line  of 
draught  is  different,  and  is  parallel  to  the  line  of  motion  of  the 
cutting  apparatus.  In  their  case,  a  certain  proportion  of  the 
horses'  power  must  be  sacrificed.  On  the  end  of  tJie  pole  is  sus¬ 
pended  weights  to  balance  the  weight  of  the  machinery  before  and 
behind  the  axle.  One  man  walks  on  the  ground  and  guides  the 
horses  with  double  reins,  as  well  as  steers  the  machine  by  means 
of  the  pole.  The  machine  proceeds  on  its  work  without  almost 
any  noise.  It  cannot  go  across  high-crowned  ridges  any  more 
than  Hussey’s  and  McCormick's,  doing  its  work  best,  of  course,  on 
level  ground.  The  horses  propelling,  it  can  clear  a  way  for  itself 
in  any  field  of  standing  corn.  The  stubble  it  leaves  is  4  inches 
in  length,  and  very  clean.  It  cannot  whip  round  a  corner  so 
cleverly  as  Hussey's  or  McCormick's,  but,  laying  the  swathe  on 
either  hand,  it  can  go  backwards  and  forwards  on  the  same  side  of 
a  break  of  corn,  which  neither  of  them  can  do.  It  can  cut  the 
standing  corn  while  that  which  has  been  cut  is  lying  on  the  ground, 
as  can  M‘Cormick's,  but  not  Hussey's.  It  is  not  so  fatiguing 
as  Hussey’s  to  the  horses,  although  among  strong  crops  three 
changes  of  horses  might  be  required  in  a  day’s  work  of  ten  hours. 
These  are  the  favourable  aspects  which  this  machine  presents,  and 
the  objectionable  ones  are  : — It  seems  very  heavy,  although  it  is 
said  to  weigh  no  more  than  1 2  cwt.  It  is  a  clumsy,  ungovernable 
machine;  but  it  does  its  work  more  quickly  and  quietly,  and  better, 
than  one  would  expect  from  its  appearance.  It  is  difficult  to  place 
it  in  a  right  line  for  its  work,  because  in  accomplishing  this  the 
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horses  have  to  move  sideways  to  bring  themselves  into  the  line — a 
difficult  motion  for  horses  to  make  at  all  times,  and  which  even 
horses  accustomed  to  do  take  a  long  time  in  doing.  Its  great 
length,  including  the  machine  and  its  pole,  requires  for  it  a  wide 
space  to  turn  upon,  and  hence  in  a  field  where  it  cannot  cross  the 
ridges,  a  sufficient  space  at  both  their  ends  must  be  cleared  before 
the  guider  of  the  machine  can  enter  it  easily  into  the  ends  of  the 
ridges  of  standing  corn.  When  the  motion  in  a  strong  crop  is 
greater  than  the  endless  web  can  carry  away  the  cut  corn,  the 
machine  chokes  and  stands  still;  and  to  obviate  this  inconvenience, 
a  boy  is  useful  in  walking  with  the  machine. 

Now,  the  points  which  possess  most  interest  for  the  farmer,  in  a 
comparison  of  these  three  reapers,  since  they  all  cut  the  corn  well 
enough,  are  the  celerity  and  cost  of  reaping  an  acre  of  standing 
and  lying  corn.  It  is  self-evident,  at  the  same  speed  of  the  horses, 
that  as  Bell’s  machine  cuts  a  breadth  of  5  feet,  and  Hussey’s  a 
breadth  of  3,  that  Bell’s  will  c*ut  down  5  acres  of  corn  in  the  time 
Hussey’s  takes  to  cut  down  3.  This  single  circumstance,  inde¬ 
pendently  of  any  other,  ought  to  decide  the  superiority  of  Bell’s 
reaper  over  the  other.  But,  besides,  this  other  circumstance 
should  be  taken  into  account:  There  is  no  doubt  that  Hussey’s 
machine  imposes  too  much  labour  on  two  horses,  and  that  a  third 
one  is  required  when  the  crop  is  at  all  strong,  and  even  then  they 
cannot  continue  to  work  above  two  or  three  hours  at  a  time.  It 
must  therefore  at  least  employ  one  man  and  two  boys  in  reaping. 
One  man  can  work  Bell’s  machine,  although  he  is  the  better  for  being 
assisted  by  a  boy,  and  two  horses  are  quite  sufficient  for  every  three 
or  four  hours  of  work.  Here,  then,  in  the  reaping  process  alone, 
Bell’s  reaper  employs  one  boy  and  one  horse  fewer  than  Hussey’s 
in  any  given  time,  and  the  work  done  by  Bell’s  smaller  force  is 
greater  than  by  Hussey’s  in  the  ratio  of  five  to  three;  that  is, 
if  Bell’s  takes  a  day  to  cut  10  acres  of  corn,  Hussey’s  will  only 
cut  6  acres  in  the  same  time.  But  as  Bell’s  does  not  in  practice 
cut  on  an  average  of  wheat,  barley,  and  oats,  more  than  7  acres 
Scotch,  or  imperial,  in  a  day,  (day  after  day,)  Hussey’s  in  the 
above  proportion  will  not  cut,  of  these  crops  on  an  average,  more 
in  a  day  than  4  Scotch,  or  5  imperial  acres.  The  speed  exerted 
under  the  excitement  of  a  competition  is  not  desirable,  nor  even 
attainable,  under  ordinary  circumstances.  Mr  Bell’s  own  people 
assured  us  that  the  quantity  daily  cut  on  the  farm  did  not  exceed 
from  6^  to  7  acres  Scotch.  Taking  the  wages  of  the  men  at  2s.  6d. 

a-day,  the  boys  each  at  Is.  a-day,  and  the  cost  of  the  horses  at 

what  it  may  take  to  maintain  them,  say  Is.  a-day  each,  the  com¬ 
parison  between  the  two  machines  as  to  reaping  will  stand  thus : — 

Hussey’s. 

One  man  at  2s.  6d,,  .  .  .  .£026 

Two  boys  at  Is.  each,  .  .  .  .  0  2  0 

Three  horses  at  Is.  each,  changed  three  times,  0  9  0 


Five  acres. 


£0  13  6  =  2s.  8.fd.  per  acre. 
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Bell’s. 

One  man  at  2s.  6 d., . £0  2'  6 

One  boy  at  Is.,  .  .  .  .  .  0  10 

Two  horses  at  Is.  each,  changed  three  times,  0  6  0 

Eight  and  a  half  acres,  .  £0  9  6  =  Is.  l^d.  per  acre. 

As  to  the  number  of  hands  required  to  gather  and  stook  the 
crop,  Mr  Bell’s  workers  informed  us  that  two  men  and  eight 
women  were  quite  competent  to  keep  up  with  the  machine  when 
it  cut  the  usual  extent  of  acres  a- day;  and  we  prefer  using  the 
testimony  of  people  of  what  they  actually  do  at  ordinary  work, 
than  to  adopt  results  obtained  under  extraordinary  circumstances, 
which  serve  only  to  create  a  state  of  excitement.  Taking  the  wages 
of  the  men  who  stook  at  2s.  6d.  a-day,  and  of  the  wmmen  who  gather 
and  bind  at  2s.,  the  cost  of  setting  the  cut  crop  on  foot  will  be  the 
following,  by  Bell’s  machine  : — 

Two  men  at  2s.  6d.  each,  .  .  .  .£050 
Eight  women  at  2s.  each,  .  .  .  0  16  0 

Eight  and  a  half  acres,  .  £1  1  0  =  2s.  5|d.  per  acre. 

To  which  add  the  cost  of  reaping  per  acre,  .  .  .  Is.  l^d. 

Total  cost  per  acre,  .  3s.  7d. 

At  the  exhibition  of  the  machine  on  Mr  Bell’s  own  farm  of 
Inchmichael,  in  the  Carse  of  Gowrie,  the  number  of  persons 
employed  and  the  expenses  were  as  follows: — 

Thirteen  women  and  boys,  at  2s.  each,  gather¬ 
ing  and  binding,  .  .  .  .  .£160 

Three  men  stocking  and  guiding  the  machine, 
at  2s.  6d.  each,  .  .  .  .  .  0  7  6 

Two  horses  at  Is.  each,  .  .  .  .  0  2  0 

Twelve  acres,  £115  6  =  2s.  ll^d.  per  acre. 

It  should  be  borne  in  mind  that  the  cutting  of  an  acre  imperial 
of  oats,  which  occupied  the  machine  only  40  minutes,  or  at  the 
rate  of  12  acres  in  10  hours,  w^as  effected  under  exciting  circum¬ 
stances  ;  and  therefore  we  adhere  to  our  rates  obtained  from  the 
work-people,  as  being  nearest  the  truth  per  day,  on  an  average 
extent  of  all  sorts  of  grain. 

We  have  but  few  data  to  determine  the  number  of  hands 
required  to  take  up  the  crop  after  Hussey ^s  machine.  It  is  stated 
that  two  persons  fewer  are  required  to  do  this  than  after  Bell’s, 
which  is  probable  enough,  since  Hussey’s  cuts  a  less  quantity  in  a 
given  time,  and  gathers  the  crop  into  bundles;  but  we  were 
informed  by  the  women  who  took  up  the  crop  after  Hussey ^s  at 
Muirton,  that  it  was  more  troublesome  to  them  to  make  equal 
and  proper-sized  sheaves  from  the  bundles,  as  laid  down  by 
Hussey’s  rakeman,  than  to  gather  the  crop  into  sheaves  from  the 
swathe.  Lord  Kinnaird  is  stated  to  have  given,  at  the  meeting  at 
Inchmichael,  the  expenses  of  reaping  with  Hussey’s  machine  on  his 
own  farm,  and  they  are  as  follows  — 
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Seven  women  and  boys  gathering  and  binding, 

at  2s.  each, . .£0  14  0 

One  man  stooking,  at  2s.  6d.,  .  .  .  0  2  6 

Two  men  working  the  machine,  at  2s.  6d.  each,  0  5  0 

Two  horses,  at  Is.  each,  .  .  .  .  0  2  0 

As  above,  five  acres  imperial,  £1  3  6  =  4s.  8|d.  per  acre. 

It  is  also  stated  that  four  acres  Scotch — the  usual  measure  of 
land  in  the  Carse  of  Gowrie — or  5  imperial,  are  as  much  as 
Hussey’s  machine  was  able  to  cut  in  a  day  on  Lord  Kinnaird’s 
farm,  which  agrees  very  nearly  with  our  own  statement  above  of 
the  capabilities  of  this  machine. 

The  data  we  possess  concerning  the  dimensions  of  McCormick’s 
machine  are  furnished  by  the  Driffield  Farmers’  Club,  who  tried 
it  and  Crosskill-Hussey^’s  together  on  the  farm  of  Kelly thorpe. 
They  represent  M‘Oormick"s  machine  as  6  feet  in  width,  and  that 
it  cuts  a  breadth  of  feet,  and  consequently  it  ought  to  cut  down 
as  much  as  Bell's  in  the  same  time.  The  Hussey  machine  they 
used  cut  a  breadth  of  4^  feet,  which  is  wider  than  the  one  experi¬ 
mented  with  at  Perth;  and  it  would  thus  appear  that  this  machine 
is  made  of  different  widths — that  at  Ruchlaw  cutting  4  feet.  x\t 
a  speed  of  2^  miles  in  the  hour,  Hussey’s  would  cut  down 
acres,  while  McCormick’s  would  more  than  9  acres. 

A  more  important  trial  between  M‘Cormick's  and  Garrett- 
Hussey's  machine  was  made  on  the  farm  of  the  Agricultural 
College  at  Cirencester,  where  both  w'ere  worked  day  after  day, 
until  they  cut  down  above  100  acres  of  grain.  After  so  long  a 
trial  the  results  ought  to  be  confided  in,  and  the  report  says,  that 
both  machines  cut  down  about  the  same  quantity  of  corn,  and  that 
the  stubble  left  by  the  Hussey  machine  was  rather  the  neater ; 
but  that  in  raking  up  the  left  straws  on  the  wheat  stubble,  those 
after  M‘Oormick's  machine  produced  2^  bushels  per  acre,  while 
those  after  Hussey’s  gave  8^  bushels.  It  thus  appears  that 
M‘Oormick’s  cuts  cleaner  than  Hussey’s.  It  also  appears  that 
Hussey’s  was  driven  at  the  rate  of  4  miles  an  hour,  and  that  the 
men  and  horses  were  severely  tasked,  while  the  speed  of  M‘Cor- 
rnick’s  was  only  2^  miles  an  hour,  and  neither  the  men  nor 
horses  were  distressed.  In  reality,  therefore,  M‘Cormick’s  cut 
more  than  Hussey’s  in  the  same  time.  The  driving  strap  of 
M‘Oormick’s  came  off  frequently,  to  the  annoyance  of  the  workers, 
while  Hussey’s  choked  at  times  amongst  the  clover  of  the  barley 
crop.  The  former  inconvenience  might  be  avoided,  but  we  suspect 
not  the  latter. 

After  these  statements  of  facts,  which  we  have  collected  from 
various  sources,  the  question  naturally  arises.  Which  of  those 
machines  should  be  recommended  for  general  adoption  ?  Before 
answering  this  question  categorically,  some  preliminaries  require 
consideration.  According  to  our  notions  of  what  a  reaping  machine 
ought  to  effect,  it  ought  not  only  to  cut  down  the  crop,  but  to 
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prepare  it  for  binding  and  stooking.  Unless  it  does  both  these,  it 
will  effect  no  more  than  the  scythe  ;  and  more  cannot  be  expected 
of  any  machine,  since  the  making  of  bands,  and  the  binding  of 
sheaves,  and  the  setting  of  stooks,  are  not  likely  to  be  effected  by 
machinery  ;  but  all  that  machinery  can  effect  ought  to  be  effected. 
Mr  Walker  of  Portleithen  says  that  he  had  this  harvest  two  con- 

t/ 

tractors,  who  cut  his  corn  for  5s.  per  acre.  We  have  had  it 
done  by  hired  harvesters  without  contract  for  6s.  the  acre.  Now 
the  difference  between  5s.  and  4s.  8Jd.  per  acre,  according  to  Lord 
Kinnaird’s  data  of  the  cost  of  working  Hussey’s  machine,  is  no 
temptation  to  any  farmer  to  expend  a  sum  of  money  upon  a 
machine  which  requires  constant  repairs  while  at  work,  and  which 
will  only  be  worked  a  few  days  every  year.  We  regard,  there¬ 
fore,  the  attempt  of  both  Hussey’s  and  MUormick’s  machines, 
to  lay  the  crop  into  bundles  as  it  is  cut,  as  a  very  laudable 
endeavour  at  arriving  at  such  a  result  as  ought  to  be  effected 
by  every  reaping  machine.  But  it  is  evident  that  Hussey’s 
machine,  in  its  present  form,  will  never  attain  those  objects, 
because  the  rakeman  has  not  the  time  to  lay  down  a  full  crop 
in  the  regular  manner  it  ought  to  be ;  nor  can  he  fush  away 
from  himself  to  some  distance,  with  the  rake  or  any  other  instru¬ 
ment,  a  well-gathered  bundle  of  corn,  supposing  it  possible  for 
him  to  gather  it  well,  without  ravelling  it ;  nor  will  it  do  to  place 
the  bundles  in  such  a  position  as  to  interrupt  the  progress  of  the 
machine  ;  neither  ought  any  machine  of  a  locomotive  character 
proceed  at  a  speed  of  4  miles  an  hour  at  any  field-labour  in  which 
field- workers  must  necessarily  take  a  part.  For  these  reasons 
we  consider  Hussey’s  machine  ill  suited  to  reap  our  crops. 

We  perceive  that  MUormick’s  reaper  avoids  some  of  these 
inconveniences.  It  proceeds  at  no  higher  a  speed  than  the  plough, 
or  at  least  when  that  implement  is  employed  in  the  lighter  opera¬ 
tions  of  the  field,  such  as  horse  hoeing.  Its  driver  is  more  sure  of 
guiding  the  horses  correctly  with  double  reins  mounted  on  the 
machine  than  on  horseback,  and  he,  besides,  does  not  distress  the 
horse  by  its  being  obliged  to  carry  him.  The  rakeman,  not 
liaving  to  gather  the  crop,  has  time  to  sweep  off  the  sheaves  as 
they  are  formed.  We  observe  that  this  operation,  which  is  the 
only  American  invention,  is  not  duly  appreciated  in  this  country. 
It  is  preferred  to  laj’'  the  crop  into  a  swathe,  rather  than  have  it 
gathered  into  sheaves  ;  and  we  have  no  doubt  that  the  preference 
has  arisen  from  having  seen  the  rakeman  of  Hussey’s  machine 
subjected  to  the  ver}^  hard  labour  he  endures,  as  also  the  untidy 
manner  in  which  he  leaves  the  sheaves.  We  conceive,  however, 
that  they  who  prefer  the  swathe  to  the  sheaf  are  in  error,  because 
the  only  other  part  of  the  reaping  of  a  crop  which  any  machine  can 
effect  beside  the  cutting  is  the  gathering  it  into  sheaves  ;  and  why 
should  we  not  desire  the  machine  to  gather  as  well  as  to  reap  the 
crop  ?  The  gathering  would  effect  a  material  saving  in  the  cost 
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of  harvesting  the  crop.  We  have  seen  that  eight  women  are 
required  to  gather  and  make  bands  and  bind  the  sheaves  after 
Bell’s  machine.  Were  the  machine  to  gather  into  sheaves,  some  of 
those  hands  would  be  saved.  It  perhaps  occupies  about  the  same 
time  to  take  up  a  little  of  the  cut  grain,  make  it  into  a  band, 
and  lay  it  down  on  the  ground,  as  to  gather  the  corn  into  sheaf 
and  lay  it  neatly  into  the  band,  as  also  to  bind  the  sheaf  and 
prepare  it  for  the  man  who  stooks  it.  It  takes  less  time  for 
the  same  person  to  make  the  band,  gather  the  sheaf  into  it, 
and  then  bind  it,  than  when  three  persons  do  those  different 
things.  On  this  account,  we  would  estimate  that  three  of  the 
eight  women  could  be  saved,  were  the  corn  made  into  sheaves  by 
the  machine.  The  wages  of  the  three  women  would  amount  to 
6s.,  but  the  wages  of  the  rakeman  having  to  be  deducted  from 
this,  the  saving  would  be  only  3s.  6d.  on  acres  of  corn.  Were 
the  machine  to  gather  the  corn  into  sheaves  of  itself,  the  rakeman 
would  be  saved,  and  the  saving  would  be  the  whole  6s.  on  8^  acres. 
We  are  of  opinion  that  the  machine  could  not  furnish  sheaves 
in  all  conditions  of  crop  equal  sized,  whereas  the  judgment  of  the 
man  would  guide  him  in  the  time  required  to  finish  each  sheaf, 
according  as  the  crop  was  thin  or  otherwise.  But  the  mere  saving 
of  a  few  pence  per  acre  is  not  to  be  considered  as  the  chief 
advantage  to  be  derived  from  a  perfect  machine  :  it  is  the 
saving  of  three  hands  for  every  8^  acres  of  grain  ;  and  it  is  pro¬ 
bable  that,  with  such  a  saving  at  each  machine,  the  entire  harvest 
might  be  executed  by  the  people  always  residing  upon  the  farm, 
without  the  aid  of  strangers.  It  would  certainlv  be  a  verv  desirable 
result,  were  every  farm  to  harvest  its  crop  without  Jadventitious 
aid.  At  present,  the  safety  of  our  crops  are  too  much  dependent 
upon  the  immigration  of  strangers  in  the  harvest  season,  and  at 
any  time  much  inconvenience  is  experienced  in  feeding  and  lodg¬ 
ing  a  large  number  of  migratory  people.  As  M‘Cormick’s  reaper 
holds  out  such  a  prospect  to  us,  we  ought  to  encourage  it,  until 
we  attain  that  desirable  end  by  other  means. 

Bell’s  machine  cuts  the  grain  in  an  excellent  manner,  but  in  so 
far  as  it  does  not  aim  at  gathering  it  also,  it  is,  in  our  estimation 
of  its  merits,  deficient  as  a  reaper.  Perhaps  an  exchange  of  parts 
between  Bell’s  and  M‘Cormick’s  machines  might  afford  materials 
for  the  construction  of  a  perfect  reaper ;  and  in  endeavouring  to 
make  such  a  construction,  the  width  of  the  machine  should  bo 
regulated  by  the  ability  of  a  man  to  sweep  off  the  sheaves  in 
succession,  in  cutting  down  crops  of  such  thickness  and  length  as 
are  common  in  this  country — the  American  machines  having  no 
doubt  been  made  to  suit  the  American  crops  of  grain,  which 
usually  stand  thinner  than  ours  on  the  ground  :  and  it  was  most 
probable  on  this  account  that  Hussey’s  machine  cut  down  the 
thin  and  short  crop  of  wheat  at  Buchlaw  so  well  as  it  did.  The 
particular  machine  used  there  might  have  been  made  in  Great 
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Britain,  but  in  its  principal  parts  it  was  just  a  copy  from  the 
American  original. 

But  allowing  that  we  do  obtain  a  perfect  reaper,  according  to  the 
notions  we  have  expressed  above,  the  question  is,  whether  or  not  such 
a  machine  wmuld  be  of  general  use  in  this  country?  We  should 
reply  in  the  negative.  Even  although  a  reaper  should  clear  for 
itself  a  way  in  any  field  it  entered — and  no  reaper  can  be  perfect 
unless  it  did  so — it  is  evident  that  it  cannot  turn  to  one  side  or  the 
other,  after  the  first  landing,  without  coming  upon  the  standing 
corn,  since  its  breadth  is  less  than  its  length.  A  space  for  it  to 
turn  upon  would  require  to  be  cleared  by  other  means.  It  is 
also  evident  that  frequent  turnings  are  not  suitable  for  a  machine 
of  the  sort,  so  that  in  small  fields  and  on  short  ridges  it  is  not 
likely  to  be  employed.  We  consider  it  quite  practicable  for 
it  to  cross  ridges.  Although  the  land  will  never  be  made  per¬ 
fectly  flat  on  the  surface — because  we  do  not  believe  that  the 
common  plough  will  ever  be  laid  aside  for  the  turnwrist  or  any 
other,  and  it  is  not  possible  for  it  to  make  the  entire  surface  of  a 
field  quite  flat — yet  it  can  make  it  comparatively  so  when  dried 
with  draining,  so  as  four  ridges  might  be  always  placed  together, 
by  ploughing  two-out-and-two-in  from  a  flat  surface ;  and  the 
open  furrows  of  such  ridges  vvould  then  be  shallow,  and  almost 
obliterated  bv  the  harrowing.  It  could  not,  besides,  finish  the 
reaping  of  any  field,  since  it  cannot  find  its  way  into  the  corners. 
In  this  last  particular,  both  Hussey’s  and  McCormick’s  could  more 
nearly  clear  a  field  than  Bell’s.  For  these  reasons,  the  reaper 
will  be  confined  to  large  farms.  It  will  never  be  made  capable  of 
reaping  laid  corn ;  and  in  case  in  any  season  the  corn  should  be 
much  laid,  it  will  be  comparatively  useless.  Hussey’s  passes  over 
laid  corn,  when  lying  in  any  direction,  or  only  cuts  off  the  tops  of 
the  straw,  Belhs  cuts  even  much-laid  corn  very  well  when  brought 
up  against  it,  when  it  slides  up  upon  the  web;  but  it  passes  over  it 
in  the  direction  of  the  lay  when  flat,  and  it  cuts  a  long  stubble  when 
the  lay  is  across  the  line  of  progress.  We  have  not  heard  how 
McCormick’s  affects  laid  corn.  But  should  the  reaper  only  cut 
down  a  pretty  large  proportion  of  the  crop,  such  as  even  the  half, 
it  would  prove  itself  a  useful  implement  to  the  farmer.  Supposing 
it  to  cut  down  and  gather  8^  acres  a-day,  which  could  be  done  with 
four  men  and  five  women,  it  would  be  equivalent  to  one  acre  cut^ 
hound^  and  stoohed  hy  nearly  each  person.  To  do  the  same 
quantity  of  work  with  the  sickle,  three  and  a-half  persons  (three 
reapers,  with  half  the  work  of  a  binder  and  stooker)  are  required  ; 
and  with  the  scythe,  three  persons  (one  scytheman,  one  gatherer, 
and  half  the  work  of  a  binder  and  of  a  raker)  suffice.  There  is  no 
way  of  demonstrating  the  superiority  of  a  machine,  which  would 
both  cut  and  gather  a  crop,  over  the  ordinary  method  of  reaping, 
than  this  mode  of  comparison.  Hence  we  should  not  relax  our 
exertions  until  we  possess  such  a  machine.  Two  such  machines 
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would  cut  down  100  acres  of  corn  every  week  with  the  people  of 
the  farm,  which  would  make  the  harvest  short  and  merry,  instead 
of  long  and  dreary,  as  it  often  is  in  this  climate. 

The  Guano  Question, — That  guano  has  become  a  valuable  in¬ 
gredient  in  the  agriculture  of  this  country,  every  farmer  is  ready 
to  affirm ;  nor  will  they  deny  that  it  has  now  become  an  indis¬ 
pensable  means  of  maintaining  the  fertility  of  our  soils,  and  of 
thereby  increasing  their  prolificacy.  In  any  negotiations,  there¬ 
fore,  affecting  a  reduction  of  its  price,  it  will  not  be  in  accord¬ 
ance  with  truth  to  aver  that  we  can  do  without  it,  as  it  has  been 
alleged.* 

The  price  of  guano  has  now  settled  down  to  the  fixed  price  of 
£9,  5s.  a  ton.  We  believe  that  price  was  arrived  at  by  ascertaining 
the  cumulative  values  of  the  different  ingredients  of  which  guano 
is  composed,  and  of  the  freight  and  charges.  At  that  price,  and 
at  3  cwt.  per  acre,  the  cost  of  applying  guano  to  the  land  is 
about  30s.  an  acre ;  and  it  is  a  curious  coincidence  that  the 
returns  of  crops  manured  with  it  amount  to  just  about  that  sum. 
For  example,  3  cwt.  increase  the  wheat  crop,  according  to  Mr 
Hudson  of  Castleacre,  6  bushels ;  which,  at  40s.  the  quarter, 
just  gives  a  return  of  30s.  The  use  of  guano,  at  present,  may  thus 
be  said  to  be  accompanied  with  no  profit  to  the  farmer,  so  that 
every  shilling  of  reduction  in  its  price  below  £9^  5s.  a  ton, 
would  be  so  much  gain  to  him.  Now,  how  is  a  reduction  of  its 
price  to  be  effected? 

It  appears  that  the  ascertained  quantity  of  the  guano  deposits 
amounts  to  thirty  millions  of  tons,  besides  those  not  yet  surveyed 
and  estimated ;  and  deposits  are  being  daily  formed,  so  that  the 
supply  seems  inexhaustible.  The  quantity  imported  into  this 
country  in  1851  was  130,580  tons  j  so,  at  that  rate,  the  present 
deposits  could  not  be  removed  to  this  country  in  less  time  than 
230  years.  The  whole  of  these  deposits,  and  perhaps  as  much 
more,  belong  to  the  Peruvians  ;  and  no  country  where  rain  falls 
can  supply  guano  of  as  good  a  quality  as  Peru  can ;  and,  of 
course,  no  other  country  will  receive  so  high  a  price  for  its  guano. 
Being  thus  secured  of  the  guano  trade,  it  is  their  interest  to  obtain 
as  much  money  for  their  commodity  as  they  can  procure.  They 
started  the  trade  at  £20  a  ton.  When  guano  was  obtained  from 
Ichaboe,  the  price  of  Peruvian  fell  from  £20  to  £10  a  ton ;  but, 
independently  of  that,  the  Peruvians  could  not  long  exact  a  price 
above  the  cost  of  the  ingredients  of  which  the  best  guano  is  com¬ 
posed.  Now,  it  is  obviously  the  interest  of  the  Peruvians  to  en¬ 
courage  the  trade  in  guano  to  this  country ;  and  were  they  in  a 
situation  merely  to  impose  an  export  duty  on  guano,  they  would 


*  See  Buller’s  JRemarJcs  on  the  Monopoly  of  Guano,  p.  21. 
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derive  a  handsome  revenue  from  the  trade,  at  one  pound  a  ton  of 
duty,  were  the  importation  doubled  or  tripled. 

But,  unfortunately  both  for  the  Peruvians  and  this  country,  they 
cannot  allow  the  guano  to  be  taken  away  at  a  small  export  duty. 
The  British  creditors  of  the  Peruvian  nation  will  not  allow  them 
to  do  it.  Their  debt  must  be  paid,  principal  and  interest,  before 
the  Peruvians  can  extend  their  trade  in  guano.  200,000  of 

the  debt  was  contracted  in  1822,  and  cP616,000  more  in  1825. 
The  rate  of  interest  agreed  on  was  6  per  cent ;  but  no  dividends 
were  paid  from  October  1825;  so  from  that  date  to  1849  the  in¬ 
terest  accumulating  on  the  above  sums  amounted  to  cPl,816,000. 
The  liquidation  of  the  debt  was,  in  fact,  considered  almost  a  hope¬ 
less  case.  At  last  the  discovery  of  the  guano  deposits,'’" — the 
discovery,  rather,  that  guano  was  a  valuable  material  in  this 
country, — which  were  found  to  be  an  enormous  source  of  revenue 
to  the  State,  gave  new  spirit  to  the  cause ;  and,  after  repeated 
remonstrances,  in  January  1849  rapid  progress  was  made  in  an 
arrangement."’  ^  The  arrangement  created  a  fund  of  active  debt 
of  ^1,800,000,  being  the  original  debt,  at  6  per  cent ;  and  a 
deferred  debt  of  1,900,000,  being  the  a,ccumulation  of  interest 
at  3  per  cent.  The  active  debt  is  in  course  of  liquidation  just  now, 
the  dividends  being  regularly  paid,  and  a  part  of  the  principal 
cancelled  every  year.  Both  kinds  of  debt  amount  at  present, 
(1852,)  to  cP3,300,000.  The  guano  sent  to  this  country  under  con¬ 
signment  to  Messrs  Anthony  Gibbs  and  Sons  is  sold  at  cP9,  5s. ; 
and,  after  deduction  of  the  charges,  the  value  actually  received 
for  it  was,  in  1851,  cP4,  4s.  7^d.  a  ton,  with  which  the  dividends 
of  stock  are  paid,  the  debt  redeemed,  and  half  the  amount  of 
sales  is  sent  to  the  Peruvian  Government. 

Thus  : — 


Dividends  at  6  and  3  per  cent,  .  .  .  £147,000 

Sinking  fund  on  £1,400,000  at  1  per  cent,  .  .  14,000 

„  „  on  £1,900,000  at  4  per  cent,  .  .  9,500 

Half  amount  of  sales  in  1851,  .  .  .  107,000 


Sum  to  be  annually  paid  from  guano,  .  £277,500 


At  the  present  rate  of  importation  and  redemption,  the  debt  will 
take,  perhaps,  fifty  years  to  be  paid  off. 

For  such  a  period  it  will  not  do  for  the  British  farmer  to  wait. 
It  is  his  interest  that  the  debt  should  be  liquidated  in  the  shortest 
possible  time,  that  he  may  obtain  as  much  guano  as  will  subserve 
his  purposes  every  year  to  the  fullest  extent.  Different  plans  have 
been  suggested  to  attain  this  end,  the  favourite  one  of  which  seems 
to  be,  that  our  Government  shall  guarantee  to  the  British  bond¬ 
holders  the  payment  of  their  dividends,  and  take  the  Peruvian 
government  into  their  own  hands. 

Whilst  our  Government  should  guarantee  their  annual  pay- 


Fortune’s  Epitome  of  the  Funds,  p.  218. 
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merits  to  the  bondholders  and  the  Peruvians,  they  are  advised  at 
the  same  time  to  lower  the  import  duty  on  guano  to  £2,  10s.  a 
ton.  To  realise  the  above  payments  at  that  reduced  rate  of  duty 
would  require  a  considerable  increase  in  the  quantity  of  guano 
imported ;  and  even  after  the  importation  Increased  in  the  ratio  of 
the  reduction  of  the  duty,  the  sum  left  for  the  liquidation  of  the 
debt  would  not  be  increased.  The  increased  importation  of 
guano  at  a  small  reduction  of  duty  is  problematical,  as  we  may 
see  by  reviewing  the  accounts  of  sales  effected  by  Messrs  Gibbs  and 
Sons  in  1851.  In  that  year  they  imported  130,580  tons,  and 
realised  <P371,899,  9s.  4d.,  at  a  duty  of  £4,  4s.  7^d.  a  ton,  which 
sum  was  more  than  sufficient  to  meet  all  the  demands  of  the 
creditors  and  the  Peruvian  government  upon  it.  But,  after  all,  it 
appears  that  the  Messrs  Gibbs  and  Sons  only  sold  last  season 
87,891  tons,  and  had  42,689  tons  on  hand  to  meet  the  imports  of 
1852,  which  shows  that  the  actual  consumption  of  guano  in  this 
country  is  not  very  great ;  and  even  if  that  were  doubled,  the  lower 
duty  of  £2,  10s.  a  ton  would  only  realise  £439,855 — a  sum  quite 
sufficient,  no  doubt,  to  meet  the  demands  of  creditors,  but  certainly 
not  large  enough  to  leave  a  balance  to  liquidate  the  debt  in  any 
reasonable  length  of  time.  The  reduction  of  duty  to  £2,  10s.  a 
ton  would  make  the  price  of  guano  £6,  15s.  a  ton  ;  but  of  this 
sum  the  freight  and  charges  are  set  down  at  £5  a  ton.  It  is 
believed  that,  were  the  quantity  to  be  brought  to  the  country 
doubled,  the  freights  would  be  reduced  to  £4:  a  ton  ;  and  after  the 
ship  canal  shall  be  opened  across  the  istlimus  of  Darien,  the  short 
voyage  might  be  compensated  by  a  freight  of  £3  a  ton.  If  these 
hopes  were  realised,  the  guano  would  be  obtained  for  £4^  15s.  a 
ton.  But  the  price  might  be  considerably  reduced  below  that 
sum  at  once  ;  for  let  the  Government  pay  off  the  Peruvian  debt  at 
once,  and  let  the  guano  be  brought  into  this  country  for  cPl  a 
ton  of  import  duty — a  sum  quite  sufficient  for  the  Peruvian  to 
realise  a  large  revenue  from  their  guano  deposits — and  it  would  be 
all  profit  to  them.  We  maintain  that  the  agriculturists  of  this 
country  have  a  right  to  make  such  a  demand  upon  the  Parlia¬ 
ment — to  pay  for  them  the  sum  of  three  millions  in  one  year — when 
they  were  deprived  of  ninety-one  millions  a-year  for  ever  by  a  bold 
act  of  the  Legislature.  With  such  an  arrangement,  embracing  the 
probable  reduction  of  freight  and  a  trebled  importation  at  that  low 
duty,  the  guano  could  be  imported  for  £4  a  ton  ;  a  sum  which 
would  most  probably  induce  the  use  of  a  trebled  quantity,  and 
would  leave  a  profit  of  not  less,  perhaps,  than  £6  upon  every  ton 
used  by  the  farmer,  by  a  corresponding  increase  of  produce.  Were 
such  a  state  of  things  realised,  the  inducement  to  use  guano  largely 
in  every  department  of  culture  would  indeed  be  great;  it  would 
prevent  the  importation  of  all  inferior  guanos,  and  it  would  put  an 
end  to  the  shameful,  though,  we  suspect,  profitable  practice  of  adul¬ 
teration  and  manufacture. 
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PRICE  OF  THE  DIFFERENT  KINDS  OF  GRAIN, 

PER  IMPERIAL  QUARTER,  SOLD  AT  THE  FOLLOWING  PLACES. 

LONDON. 

EDINBURGH. 

Date. 

Wheat. 

Barley. 

Oats. 

Rye. 

Pease. 

Beans. 

Date. 

Wheat. 

Barley. 

Oats. 

Pease. 

Beans. 

1852. 
June  5. 
12. 
19. 
26. 
July  3. 
10. 
17. 
24. 
31. 
Aug.  7. 
14. 
21. 
28. 

s.  d. 

44  8 
44  5 
43  1 

43  11 

44  6 

45  3 
43  2 

43  2 
42  8 
45  2 

44  0 

45  7 
49  1 

S.  d. 

25  9 
25  2 

25  4 

24  10 

26  2 

31  4 

25  8 

26  8 
25  5 
24  0 
24  4 
23  11 

32  3 

s.  d. 

21  6 

19  11 

20  2 
20  2 
19  7 

17  11 

18  11 

19  2 

20  7 
20  0 

19  3 
17  6 

20  4 

S.  d. 

30  6 

30  10 

31  2 
31  0 
31  4 
31  6 
31  1 
31  0 
30  8 
30  10 

30  4 
29  10 

31  0 

s.  d. 

31  4 
35  0 
33  3 

33  2 
37  7 
35  4 

34  0 

35  8 
34  5 

31  7 

32  8 
34  4 
32  3 

s.  d. 

30  7 

30  8 

31  10 
31  3 

31  5 
33  8 

32  6 

33  3 

32  3 

33  2 
31  8 
30  6 
33  9 

1852. 
June  2. 
9. 
16. 
23. 
30. 
July  7. 
14. 
21. 
28. 
Aug.  4. 
11. 
18. 
25. 

s.  d. 

43  2 
43  0 
42  5 
42  4 
42  5 
42  1 

42  0 
41  11 

41  5 

39  6 

40  11 

43  9 

42  2 

s.  d. 

30  6 

29  3 

30  3 
30  0 

29  1 

26  7 
26  6 

30  0 
26  10 
24  3 

27  2 

26  3 

27  5 

s.  d. 
22  10 
22  10 
22  6 
21  5 

20  9 

21  0 
21  4 
20  11 
20  10 
19  3 

19  7 

20  11 
20  10 

S.  d. 

33  0 

34  2 
33  0 

32  10 
32  2 

33  1 

33  0 

34  6 
33  0 
32  0 

31  8 

32  6 
32  1 

S.  d. 

33  7 

34  11 
33  4 
33  5 

32  10 

33  9 
33  7 

35  6 
33  6 
32  6 

32  2 

33  10 
33  6 

LirBKPOOL. 

DUBLIN. 

Date. 

Wheat. 

Barley. 

Oats. 

Bye. 

Pease. 

Beans. 

Date. 

Wheat,  Barley, 
p.  barl.  p.  barl. 
20  st.  ,  16  st. 

Bere, 
p.  barl. 
17  st. 

Oats, 
p.  barl. 
14  st. 

Flour, 
p.  barl. 
9  st.  . 

1852. 
June  5. 
12. 
19. 
26. 
July  3. 
10. 
17. 
24. 
31. 
Aug.  7. 
14. 
21. 
28. 

s.  d. 

41  11 
41  3 

40  6 

41  9 

42  5 
40  7 

40  9 

41  10 

42  10 

43  1 

42  6 

43  1 
42  1 

s.  d. 

23  6 

24  6 
26  1 
26  6 
26  2 
27  1 
26  8 
26  4 

25  9 
25  4 
25  3 
25  6 
24  11 

S.  d. 

23  3 
20  6 
20  10 

18  7 
22  5 

19  3 
18  2 
18  7 
22  4 

17  7 

20  5 

18  4 

21  2 

s.  d. 
28  7 
28  10 
28  6 
27  2 
27  6 
27  9 
27  1 
25  0 

23  10 

24  2 

24  6 

25  1 
25  6 

s.  d. 

29  10 

30  4 

30  1 
32  2 

31  4 

30  8 

32  6 

31  6 

32  4 

33  1 
33  4 

32  8 

33  9 

S.  d. 

33  1 
32  6 
30  0 

34  10 

32  0 

33  4 

35  6 
35  0 

34  7 
34  0 

34  6 

35  0 

36  0 

1852. 
June  2. 
9. 
16. 
23. 
30. 
July  7. 
14. 
21. 
28. 
Aug.  4. 
11. 
18. 
25. 

S.  d. 

22  6 
23  3 
23  11 
23  2 

23  9 

24  7 
24  6 
24  7 

24  11 
23  2 
23  9 

25  7 

26  8 

s.  d. 

13  6 

14  0 
14  2 
13  10 

13  6 

14  2 
14  4 
13  4 
12  9 
12  2 
12  5 
12  6 
12  3 

s.  d. 

11  6 

11  9 

12  3 
12  0 
11  8 
12  2 
11  10 
11  3 
10  4 

9  6 
9  7 
9  9 
9  1 

s.  d. 
11  0 
11  3 
11  2 
11  3 

10  9 

11  2 
11  1 
11  3 
11  8 
11  0 
10  10 
10  6 
10  2 

s.  d. 

14  5 
14  7 
14  8 
14  6 
14  5 
14  9 
14  8 
14  6 
14  7 
14  5 
14  6 
14  10 
14  6 

TABLE  SHOWING  THE  WEEKLY  AVEPvAGE  PRICE  OF  GRAIN, 

Made  up  in  terms  of  7th  and  Sth  Geo.  IV.,  c.  68,  and  9th  and  lOth  Vic.,  c.  22.  On  and  after 
February  1849,  the  Duty  payable  on  FOREIGN  CORN  imported  is  Is.  per  quarter,  and  on  Flour 
or  Meal  i^d.for  every  cwt. 


Date. 

Wheat. 

Barley. 

Oats. 

Bye. 

Pease. 

Beans. 

Weekly 
j  Average. 

Aggregate 
j  Average,  i 

W'eekly 

Average. 

Aggregate 

Average. 

1  Weekly 

j  Average. 

Aggregate 

Average. 

Weekly 

Average. 

Aggregate 

Average. 

Weekly 

Average. 

Aggregate 

Average. 

Weekly 

Average. 

Aggregate 

Average. 

1852. 

s'. 

d. 

s. 

d. 

s. 

d. 

s. 

d. 

S. 

d. 

s. 

d. 

S. 

d. 

S. 

d. 

s. 

d. 

s. 

d. 

s. 

d. 

S.  d. 

June 

5 . 

40 

7 

40 

9 

27 

5 

28 

0 

20 

8 

20 

0 

30 

6 

30 

5 

31 

0 

29 

8 

31 

6 

31  0 

12 . 

40 

11 

40 

10 

27 

6 

27 

10 

20 

0 

20 

0 

29 

8 

30 

3 

31 

2 

29 

11 

31 

10 

31  4 

19 . 

40 

9 

40 

9 

27 

5 

27 

9 

20 

2 

20 

2 

30 

7 

30 

2 

31 

9 

30 

2 

32 

0 

31  7 

26 . 

40 

10 

40 

8 

27 

6 

27 

7 

20 

0 

20 

2 

31 

0 

30 

4 

31 

9 

30 

7 

32 

4 

31  9 

July 

3.  .... 

41 

4 

40 

10 

27 

5 

27 

6 

19 

10 

20 

1 

32 

4 

30 

8 

33 

2 

31 

0 

33 

1 

32  1 

10 . 

41 

5 

41 

0 

28 

3 

27 

7 

19 

9 

20 

1 

32 

6 

31 

1 

33 

3 

32 

0 

34 

0 

32  1 

17 . 

41 

0 

41 

0 

27 

0 

27 

6 

19 

11 

19 

11 

30 

1 

31 

0 

30 

11 

32 

0 

34 

5 

32  11 

24 . 

40 

7 

41 

0 

28 

2 

27 

7 

19 

9 

19 

11 

28 

9 

30 

10 

34 

5 

32 

7 

33 

10 

33  3 

31 . 

40 

0 

40 

10 

27 

8 

27 

8 

20 

6 

19 

11 

29 

11 

30 

9. 

33 

6 

32 

10 

34 

2 

33  8 

Aug. 

7 . 

39 

7 

40 

8 

27 

3 

27 

7 

20 

0 

19 

11 

29 

7 

30 

6 

30 

6 

32 

8 

33 

9 

33  10 

14 . 

39 

7 

40 

4 

27 

5 

27 

7 

19 

6 

19 

11 

30 

3  1  30 

2 

31 

4 

32 

4 

33 

7 

34  0 

21 . 

41 

2 

40 

4 

27 

4 

27 

6 

19 

3 

19 

10 

29 

4 

29 

7 

29 

10 

31 

9 

33 

2 

33  10 

28 . 

43 

7 

40 

9 

28 

2 

28 

7 

20 

3 

19 

10 

29 

9 

29 

7 

31 

1 

31 

9 

34 

4 

33  10 
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FOREIGN  MARKETS. — Per  Imperial  Quarter,  free  on  board. 


Date. 

Markets. 

Wheat. 

1 

Barley. 

Oats. 

Rye. 

Pease. 

j 

Beans. 

1852. 

s. 

cl.  s. 

dJ  s. 

d.  s. 

d. 

s. 

d.  s. 

d. 

s. 

d.  s. 

d. 

s. 

d.  s. 

d.  s. 

d.  s. 

d. 

June  . . 

( 

41 

0-47 

0  17 

6-25 

6 

12 

6-16 

9 

28 

6  -  32 

6 

24 

6-34 

022 

6-28 

0 

July  .. 

Danziff  -< 

38 

6-44 

0  18 

6  -  26 

0 

13 

6  -  17 

6 

27 

6  -  31 

0 

25 

0  -  .32 

o;2i 

0  -27 

6 

Aug.  . . 

1 

40 

6-47 

0|18 

6-27 

0 

12 

0  - 15 

6 

26 

6  -30 

0 

24 

6-31 

6.22 

0-27 

0 

June  . 

32 

0-40 

620 

O’-  25 

6 

13 

6-16 

6 

26 

6-32 

6 

28 

6-35 

6  23 

0  -28 

6 

July  .. 

xiam-  j 

33 

6  -41 

6  19 

0  -24 

6 

12 

6  -16 

0 

27 

6-31 

0 

25 

6  -  32 

0:23 

0-27 

6 

Aug.  .. 

burg  1 

35 

6-42 

0^22 

6-28 

3 

11 

6  - 14 

6 

25 

6  -30 

6 

26 

0-33 

022 

0-27 

0 

June  . . 

( 

32 

0-38 

9  18 

6-25 

0 

13 

6  -  16 

9 

24 

6-29 

9 

27 

6-35 

0  21 

6-26 

0 

July  . . 

Bremen -< 

30 

6  -37 

6  19 

9-26 

6 

12 

6  - 16 

0 

23 

6  -28 

6 

26 

0-33 

0  20 

6-25 

6 

Aug.  . . 

1 

33 

0-39 

6  20 

6-27 

6 

11 

6-15 

0 

22 

6-27 

0 

25 

6-32 

620 

9-25 

9 

June  . . 

Kdnigs- j 

32 

6-38 

6  17 

6  -24 

0 

14 

6-18 

0 

22 

6-26 

0 

24 

6  -31 

0  21 

6  -29 

0 

July  .. 

34 

6  -  43 

0  18 

0-25 

6 

14 

0  -  17 

6 

21 

6  -25 

0 

23 

6  -30 

9  20 

6-28 

6 

Aug.  . . 

berg  1 

35 

6  -  44 

0  19 

6-26 

6 

13 

6  -  16 

6 

22 

0-24 

6 

22 

6  -30 

0  20 

0  -27 

6 

Freights  from  the  Baltic,  2s.  to  3s.  3cl.  ;  from  the  Mediterranean,  5s.  6d.  to  8s. ; 
and  by  steamer  from  Hamburg,  Is.  3d.  to  2s. 


THE  REVENUE.— From  5th  July  1851  to  5th  July  1852. 


Quarters  ending  July  6. 

Decrease. 

Years  ending  July  5. 

Increase. 

Decrease. 

1851. 

1852. 

1851. 

1852. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Customs  .... 

4,318,218 

4,502,164 

183,946 

,  . 

18,715,072 

19,011,774 

296,702 

,  , 

E.xcise . 

3,419,810 

3,443,516 

23,706 

13,219,609 

13,206,404 

,  , 

13,205 

Stamps . 

1,52.5,492 

1,626,826 

101,234 

,  , 

6,040,249 

6,002,860 

37,389 

Taxes . 

2,045,231 

1,503,707 

541,524 

4,322,681 

3,149,702 

1,172,979 

Post-Office . . 

240,000 

230,000 

,  , 

10,000 

891  ,(KI0 

1.041,000 

150,000 

Miscellaneous 

121,241 

262,189 

140,948 

,  , 

312,333 

522,948 

210,615 

Property  Tax 

976,881 

1,056,991 

80,110 

5,353,425 

5,363,910 

10,485 

Total  Income 

12,646,873 

12,625,393 

529,944 

551,524 

48,854,369 

48,2.98,598j 

677,802 

1,223,573 

Deduct  increase  .... 

529,944 

Deduct  increase . 

677,802 

Decrease  on  the  qr. . , 

21,580 

Decrease  on  the  year. . 

545,771 

PRICES  OF  BUTCHER-MEAT.— Per  Stone  of  14  Pounds. 


Date. 

LONDON. 

LIVERPOOL. 

NEWCASTLE. 

EDINBURGH. 

GLAS 

GOW. 

Beef. 

Mutton. 

Beef. 

Mutton. 

Beef. 

M  utton . 

•  Beef. 

Mutton. 

Beef. 

Mutton. 

1852. 
June  . . 
July 
Aug.  . . 

s.  d.  s.  d. 

4  3-63 
4  4-66 
4  3-63 

s.  d.  s.  d. 
4  6-66 
4  6-66 
4  6-66 

s.  d.  s.  d. 

4  0-60 
4  2-63 
4  3-6  3 

s.  d.  s.  d. 

5  0  -'6  6 
5  3-66 
5  3-63 

S.  d.  s.  d. 
4  0-60 
4  3-63 
4  3-63 

s.  d.  s.  d. 
4  3-63 
4  6-66 
4  6-63 

s.  d.  s.  d. 
4  6-63 
4  6-63 
4  6-60 

s.  d.  8.  d. 
5  3-63 
5  3-63 
5  6-63 

s.  d.  s.  d. 

5  3-66 
5  6-66 
5  6-66 

s.  d.  s.  d. 
5  6-66 
5  6-66 
5  6-66 

PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Per  Stone  of  14  Pounds. 


ENGLISH. 

Merino,  . . 

. .  in  grease,  . 

South-Down . 

Half-Bred,  . 

Leicester  Hogg, . 

Ewe  and  Hogg, 

Locks,  . . . 

Moor,  . 


s.  d.  s.  d. 

SCOTCH. 

s.  d.  s.  d. 

14  0  to  18  0 

Leicester  Hogg,  . 

12  6  to  18  6 

10  0  to  14  6 

Ewe  and  Hogg, . 

10  6  to  15  6 

15  6  to  18  6 

Cheviot,  white, . 

12  6  to  15  0 

11  0  to  15  0 

laid,  waslied .  . . 

8  0  to  10  3 

12  6  to  19  0 

unwashed, . 

6  9  to  8  9 

10  6  to  15  6 

Moor,  white, . 

6  6  to'  8  9 

7  0  to  86 

..  laid,  washed,  . 

5  9  to  76 

5  6  to  66 

unwashed . 

5  3  to  63 

I 


